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After seven years in series- -lighting 
service, buried directly in the 
ground, this two-conductor, con- 
centric No. 8 Flamenol cable is 
still as good as new. 


FLAMENOL’S LASTING PROPERTIES GIVE LONG, ECONOMICAL 


SERVICE UNDER SEVERE OPERATING CONDITIONS 


More than six years before Pearl 
Harbor, an Eastern power com- 
pany made a direct-burial installa- 
tion of Flamenol cable. After seven 
years’ service, part of it was re- 
moved and the insulation was 
tested—with these results: 


Physical Condition: Excellent 


Insulation Resistance: 336 meg- 
ohms per 1000 ft 


Tensile Strength: 2560 Ib per 
Sq in. 


Elongation: 220 per cent 


Many thousands of feet of 
Flamenol have since been installed 
underground for series lighting and 
600-volt power circuits. Tests after 
varied lengths of service show that 
physical and electrical character- 
istics of the insulation remain 
practically unchanged. 


Specially developed for 
severe operating conditions 


Years before any rubber shortage, 
G-E engineers turned to synthetic resins 
for improved cable insulation. Flamenol, 
the first such cable to be utilized com- 
mercially, proved vastly superior to 


rubber-insulated cable for service under 
adverse conditions. 


Today, after years of constant de- 
velopment, Flamenol cable offers a 
wide range of operating advantages: 


FLAME RESISTANCE 


Does not support combustion. 


CORROSION RESISTANCE 


Immune to action of oils, acids, alkalies. 


AGING 


Does not oxidize. Highly resistant to 
sunlight and weathering. 


PHYSICAL PROPERTIES 


Tensile strength, 1500 lb per sq in., 
minimum. Elongation, 100 per cent, 
minimum. 


DIELECTRIC STRENGTH 


720 volts per mil, retained through 
severe operating conditions. 


In addition to these time-proved oper- 
ating advantages, Flamenol cable is 
easy and economical to install and 
maintain. That’s why millions of feet 
of this long-lived cable are used for 
power and lighting circuits in the 
chemical, food, textile, printing, oil, 
mining, steel, automotive, railroad, and 
other industries. For detailed informa- 
tion on uses, constructions, sizes, etc., 
write for Leaflet GEA-2733D. General 
Electric Company, Schenectady, N. Y. 
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7] Extras That lasers 


EASY 


INSTALLATION, 


ECONOMICAL MAINTENANCE 


I 


SMALL DIAMETER saves 


* space, facilitates wiring. 


L 


SMOOTH SURFACE as- 
sures easy pulling. 


FREE STRIPPING speeds 


* splicing, avoids nicking con- 


ductors. 
DIFFERENT COLORS 


* simplify circuit tracing. 


VARIOUS CONSTRUC- 


" TIONS to suit special appli- 


cations. 
SELF-PROTECTING finish 


* eliminates need for conduit. 


RETAINS ATTRACTIVE- 


” NESS makes re-painting un- 


necessary. 
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These maintenance 

units make overhead servicing 

so fast and easy that light output is kept at 
maximum. 


The chief advantage of these Murray Crows’nests 
is that they make overhead, out-of-the-way lights, 
unit heaters and sprinkler heads, easily- acces- 
sible, without disturbing men, machines or pro- 
duction schedules in the slightest. 

All the many important plants which have taken 
on Murray Crows’nests, wonder how any plant 
ever got along without them. 
ii Fill in the coupon and mail— 
Generel Paci. oa | we'll propose a unit suiting 
| your particular needs. Metro- 
politan Device Corporation, 

Brooklyn 16, N. Y. 








Metropolitan Device Co 
rp. 
Brooklyn 16, N. Y. 


Send data (without obligation) on Murray 

Crows'nest suitable for our requirements. 
must reach feet high, and extend 
feet side-ways. Aisle width is feet. 


Name and Title__ 
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BALLAST QUICKLY ACCESSIBLE 
Mounted in explosion-proof housing at 
center of unit, under outer dust cover. 
Easily reached when replacement is 
necessary. Flexible coupling relieves 

any possible strain on Pyrex tubes. 


SAFE, EASY LINE CONNECTIONS 
Upper explosion-proof screw cover 
removed. Connecting block simplifies 
installation. No other connections are 
made on the job. 


Lower screw covers removed. Left 
shows easily accessible starter, which 
can be replaced without removing lamp. 
Right shows lamp supported by wire 
cradle in tightly sealed explosion-proof 
Pyrex tube. Cradle seats lamp easily 
at far end. Special tool furnished for 
engaging electrodes in handling lamps. 





First to offer the advantages of 
fluorescent lighting in hazardous 
locations, the Appleton Explo- 
sion-Proof Fluorescent Lighting 
Fixture, announced one year 
ago, scored an immediate 
success! 

In locations as far away as 
Hawaii-—oil refineries, chemical 
plants, powder mills, lacquering 
departments, grain elevators, 
and other establishments where 
volatile liquids, flammable gases 
and combustible dusts are pres- 
ent—these highly efficient, well- 
balanced Appleton units are 
stepping up production for war. 

Easily installed and serviced 
(see small illustrations 
atleft), Appleton Explo- 
sion-Proof Fluorescent {§ 
Lighting Fixtures are 


ae 





skilfully designed, ruggedly 
built, to provide a wide margin of 
safety. They are typical of the com- 
plete Appleton line of Explosion- 
Proof Equipment, bracketing 
every industrial wiring and 
lighting requirement. 

Check the hazardous locations 
in your community, NOW! You'll 
find poorly lighted plants that 


. will welcome the news they can 
now have efficient, modern light- 


ing—with safety! 
Sold Through Wholesalers 


APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVE. + CHICAGO 13, ILLINOIS 


Branch Offices: NEW YORK, 76 Ninth Avenue + DETROIT, 
7310 Woodward Avenue « CLEVELAND, 1836 Euclid Avenve 
¢ SAN FRANCISCO, 655 Minna Street * ST. LOUIS, 420 
Frisco Bldg. * LOS ANGELES, 100 North Santa Fe Avenue 
¢ ATLANTA, 175 Luckie Street, N. W. « BIRMINGHAM, 
6 N. Twenty-first Street *» MINNEAPOLIS, 305 Fifth 
Street, S. ¢ PITTSBURGH, 418 Bessemer Bldg. 
Resident Representatives: Baltimore, Boston, Cincin- 
nati, Dallas, Denver, Kansas City, Milwaukee, New 
Haven, New Orleans, Philadelphia, Seottle 
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OUR COVER this month is "Bus Struc- 
tures," the fifth in a series of original 
sketches of electrical equipment in war- 
time by Artist Stephen Grout. 
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Jobs Will Decide—an Editorial... . . . aw be 


WN i oes sock dd nea 


By W. T. STUART—The story of postwar planning in the electrical con- 
struction industry gathered by interviews and correspondence with industry 
leaders across the country. 


Tips on Explosion-Proof Wiring....... 41 


Careful workmanship and emphasis on proper sealing of circuits high- 
light the “know how” of explosion-proof wiring. 


Control Board Directs Maintenance 
i eT Te 


Colored pegs mark deadline and order. specific maintenance procedure. 


Fluorescents Provide Localized 
en EE ee ee 


Fixtures mounted as an integral part of jigs and benches provide high 
levels of illumination for aircraft assembly and inspection. 


Fundamentals of Electronic Tubes— 
TO ons Shon we bes mat eee 


By RALPH B. IMMEL—This article in the series on the operation of elec- 
tronic tubes discusses the characteristics of the gaseous tube. 
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Jo You 


the men of American Science 
and Industry working to 
further American Good Living — 


WE DEDICATE 
our Radio Sponsorship of the 


World’s Finest Music by the 
World’s Finest Concert Orchestra... 


THE BOSTON 
SYMPHONY 


Every Saturday, at 8:30 pm (E.W.T.) 
over 170 Stations of the Blue Network, 
from New England to California. 





























ENGINEERING THAT AIDS ALL INDUSTRY \ 
HELPS FURTHER AMERICAN GOOD LIVING 
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Allis-Chalmets invites Every Reader of this Magazine to 
tune in next Saturday and every Saturday thereafter 


USIC — sister to every science and industry _ living of any people on earth — because they are 

M furthering Good Living — is Allis-Chalmers’ — the mightiest industrial nation on earth. 

choice of radio entertainment for America. That is why we respectfully dedicate to you, the 
In the words of Serge Koussevitzky, world-famous Men of American Industry, our radio sponsorship 

conductor of the Boston Symphony itself: “Today of the Boston Symphony. 

American audiences show not only their love and Today over 1600 Allis-Chalmers products are 

admiration of music, but also a deep understanding _—helping America to the earliest possible Victory — 

of the necessity and importance of musical art in after the war, the same engineering will mean 

the progress of humanity.” Good Living, the American Way. ALLIS-CHALMERS, 


Americans also enjoy the highest standard of | MILWAUKEE, WIs. A 1686 


a LLIS-CHALMERS 
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FLUORESCENT GOMMERGIA 


L.P.I.—U.R.C. Four light 
Luminaire. Mountings— 
Pendant or surface— 
Individual or Continuous. 


Flat Type-2 or 4 Light for 
Surface or Pendant 
Mounting 


Half Round-4 Light for™ 
Pendant or Surface 
Mounting 





TGR NG RAOUL S: ING. 
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REDESIGNED 


For greater safety, for speedier installation 


THE DRY-TYPE 
TRANSFORMER 
of the FUTURE is 
available NOW 


"hae ultramodern distribu- 
tion transformer is not just a 
postwar gleam in a designer’s 
eye. It’s an actuality. 

Such transformers are now 
available for use on 601-to15,000- 
volt primary circuits, in ratings 
from 100 to 500 kva.* We offer 
them at this time because they 
afford greater safety and speedier 
installation than previous dry- 
type designs—both vitally im- 
portant today. 

For 50 years General Electric 
has built dry-type transformers. 
But in designing these stream- 
lined units, we threw tradition to 
the winds. For indoor installa- 
tions in industrial plants, their 
metal-enclosed construction offers 
a greater degree of safety than the 
former, open-screened design. Al- 
so, the unique housing provides 
the advantages of enclosed ter- 
minals, so arranged as to permit 
speedy installation. 

There are undoubtedly many 
questions that you’d like to ask 
about their construction features 
—features that make for ready 
accessibility of all parts, excellent 
ventilation, ease of installation, 
and safety. You’ll find all these 
questions answered in our new 
bulletin. Ask for a copy. General 
Electrie, Co., Schenectady, N. Y. 

f 


*G-E dry-type transformers are also 


available in certain sizes larger than 
500 kva. 


Bulletin 
GEA-3714B 


DRY-TYPE enous 
TRANSFORMERS 


Every week 192,000 G-E employees purchase 
more than a million dollars’ worth of War Bonds 
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60 one ausmer to the rubber shorted 


Single 
conductor. 
Braid 
covering. 


Switchboard 
wire. 
Flameproof 
braid. 


interlocked 
armor for 
indoor use. 








This booklet—OK-1013A—can 
help solve your wiring prob- 


VARNISHED CAMBRIC INSULATION 


ee 


3417 


‘ supplied in a variety of suitable coverings—lead shea 







A recent WPB ruling has forbidden the use of natuypl 
rubber in the manufacture of electrical wire and cable 
for most commercial purposes. To help satisfy yoy 
wiring needs, why not consider the use of Varnishej 
Cambric insulated cables? 

Okonite Varnished Cambric cables are stable, long 
lived and easy to handle. Resistant to heat, oil and 
ozone, these cables can be used in power circuits for 
either high or low voltages—for switchboard and con 
trol wire—for generator or motor leads—and for mam 
other applications. Okonite V. C. wires and cables are 
made in either single or multi-conductor constructior 
for all voltages up to 28,000 volts. 

Insulated with oil-impregnated cloth, V. C. cables r 
quire only a minimum of critical materials. In addition 
the higher permissible operating temperature of this 
type insulation conserves copper by allowing heavie 
current loadings for a given conductor size. 

Okonite Varnished Cambric wires and cables can be 


wire or metallic tape armor, synthetic jacket, asbestos 
or flame-retardant cotton braid. Bulletin OK-1013 
contains 36 pages of information on their selection, 
capacity and installation. Write today for your copy. 
The Okonite Company . . . Passaic, New Jersey. 






Shi 
VARNISHED CAMBRIC INSULATION IS NOT 
JUST ANOTHER WARTIME SUBSTITUTE MIL 

— yet it saves Copper, Tin and Rubber ‘ 


Varnished Cambric insulated wires and cables were not developed as a sub- 
stitute to meet a wartime emergency. Okonite has been a leading manufac ‘ 
turer of a complete line of Varnished Cambric wires and cables since 1912, goir 
For over 30 years V. C. cables have proved to be exceptionally reliable 

and long-lived. Ney 


ORONITE 2 


INSULATED WIRES AND CABLES 


Cen 


Electrical Contracting, January 194 Electr 


DUCT o ™ MONTH 


: + NEW “MAGIC GRIP" 
—_— SHEAVE locks to shaft 
susHinG| N | in one tightening 

BS operation. As bush- 
ing is drawn further 
: into sheave, both are 
TOCKING locked to each other 

and to shaft simul- 
taneously. 


=| ZZ 
RWG 


Slide it on as a complete unit, line it up, and lock it — that’s all there is to it with “Magic Grip” Sheaves! 


* 


tHMILWAUKEE, WIS.—Allis-Chalmers announces the new “Magic 
{Grip” Sheave . . . designed to save man-hours and money by 
going on or off faster than any other sheave on the market. 
New “Magic Grip” Sheave fits undersize or oversize shafts, 
centers perfectly, runs smoothly. Send for Bulletin B-6310. 


A 1679 


WE WORK FOR WE PLAN FOR 


VICTORY 


E- WISCONSIN 
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SANGAMO 
TIME SWITCHES 


® There are types to meet every protective 
lighting control need. The complete line 
includes Astronomic Dial, Synchronous 
Carry-Over, and Outdoor Time Switches. 
Form VSW2 Astronomic Dial Time Switch 
is shown above. Current interruptions up 
to 10 hours will not stop it nor affect its 
“on” and “off” settings. 


\\ 
Correct “on and off” times for 
all floodlighting through 
AUTOMATIC CONTROL 


The sale of floodlighting should not stop there — 
in fact, it hasn't in thousands of cases. Contractors 
find that buyers of floodlighting want the assurance 
of complete protection — and they have the answer 
for these customers in SANGAMO TIME SWITCHES 
— devices that assure no errors in “on” and “off” 
time — therefore, keeping floodlighting effective 
and on the job for the prescribed times. Where there 
Write for sities that describes is a need for floodlighting 


all types — tells about ease of there isa sale for Automatic 


installation,range of application, 
and dependable construction. Control. 


SANGAMO ELECTRIC COMPANY /2.1 
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BECAME A WEAPON 
OF WAR 


It released steel and other critical metals for fighting 
equipment 


It made possible a continuance of industrial, com- 
mercial, and residential wiring and was a natural 
for use in essential war construction 


It enabled all this wiring on the home front to be done 


: 0 R CE L AIN quickly, adequately, and economically 
: PORCELAIN, with the advent of war, had an immediate call to greater than ever 
action because of its value in releasing steel and other critical metal for fighting 


equipment. 


PORCELAIN, with a record of years of wiring application back of it, long ago 
proved the advantages of non-metallic wiring. It was but natural therefore, for 
the industry to carry-on with Porcelain Protected Wiring Systems—as essential 
war construction had to be done and critical metals had to go to the fighting front. 


PORCELAIN PROTECTED WIRING SYSTEMS continue to be the dependable, 
low cost, easy to install wiring method. So, today. as you use it and conserve 
critically needed metals, think of it as the modern, approved, safe method for 
peace time—when conditions should call for much new wiring and you'll want 
to do those jobs—the simplest way—the most profitable way—and the way that 
assures permanence, 


For details, write to the companies listed below. 


x ILLINOIS ELECTRIC PORCELAIN CO. * PORCELAIN PRODUCTS, INCORPORATED 
Macomb, Ill. Findlay, Ohio 


* SPECIALTY PORCELAIN WORKS SUPERIOR PORCELAIN COMPANY x UNIVERSAL CLAY PRODUCTS COMPANY 
East Liverpool, Ohio Parkersburg, W. Va. Sandusky, Ohio 


MODERN PORCELAIN PROTECTED WIRING SYSTEMS 


TOR) a, eB Se Bl 





You Save’ and Save? and Saved 


Instead of buying two separately mounted devices 
SAVE motor-circuit switch and a magnetic starter—you buy 
ORD ERING i] one factory-co-ordinated unit that controls and protect 
l / i) your motor. Simply specify the motor rating and indicat 
the type of motor-circuit switch you want—and we'll sen¢ 
you the control you need. 








Users report a 50 per-cent reduction in mounting time 
40 per-cent reduction in wiring time, as compared with th 
installation of two separate devices. You mount one de 
vice—not two. You connect only nine terminals—no 
fifteen. You get your motors into operation quicker. 








3 2 By eliminating one complete mounting job on every instal 


. lation, you save valuable man power. And because th 
See cover cannot be opened while there is power on th 
MAN . POWER ie starter, your men have more protection against accidents 


injury. 








4 By buying both the motor-circuit switch and the mag 
| netic starter as one compact unit, you save copper wi 
CRITICAL steel conduit, and fittings that are necessary for installingfjith G- 


two separately mounted devices—plus the saving gaine@otor-cir 


MATERIALS : by using only one steel enclosure instead of two. “ — 
wni 


dinated 
bmplete 
erload 

er ' ’s the s 
Combination starters cost slightly more than two separat§tio, fe 
ly mounted devices, but this difference is more than mad@stal] un: 
up by the savings in wire, conduit, fittings, and installationgp the jo 
labor costs. This statement is based on the actual expeng, .. Yo 


ence of users. E 
-& com! 

berating 
ersed, g 
ailable 














Combination starters take up less mounting space thé 
separately mounted safety switches and starters. Beca 
of this you can mount them in small, unused places né 


the operators. 
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md Save’ and Save° and Save’. 
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COMBINATION 
STARTERS 


--and Save Your Motors, Too 


ith G-E combination starters, you’re sure that the 
otor-circuit switch or breaker has the proper rating 
hd interrupting capacity for the magnetic starter 
th which it is used. The fuses or breaker are co- 
dinated with the thermal overload relays to give 
mplete motor protection under short-circuit or 
erload conditions. 
; ’s the simple, logical way to get control and pro- 
tion for your motors—in one compact, easy-to- 
stall unit. Why buy two devices, when this one will 
ation the job? 


YOUR HAZARD 


E combinations come in enclosures to meet any 

berating condition: dust-tight, watertight, oil-im- 

e ersed, general-purpose, or for hazardous locations. 
ailable for motors from 1 to 1000 horsepower. 


)>ENERAL “6 ELECTRIC 
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Next time you order motor control, save seven ways 
by specifying General Electric combination starters. 


General Electric Company, Schenectady, N. Y. 


Every week 192,000 G-E employees purchase more 
than a million dollars’ worth of War Bonds. 


General Electric Company, Section D676-129 
Schenectady, N. Y. 


Please send me the bulletins checked below: 


GEA-3715—Combination starters: general-purpose, 
watertight, and dust-tight 

GEA-3660—2300-volt combination starters 

GEA-3804—Combination starters for hazardous loca- 
tions 

GEA-3541—Oil-immersed starters 
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Capacitor Plugs help in these ways! 


I 


MANUFACTURERS OF a complete line of Vacu-Break Safety Switches, Panelboards, 


Inserted in arty of the plug-in openings of your BUStribution 
DUCT, BullDog Capacitor Plugs increase the capacity of your 
electrical system by reducing the reactive KVA, thus ensuring 
lower operating temperatures and preventing needless fuse 
blows and production shutdowns. 


They permit installation of Capacitors at the nearest point to 
your motors. As the load center shifts, the plug-in Capacitors 
can be shifted with it. 


They represent a decentralized, and consequently more flexible, 
arrangement of Capacitors. Even if a unit should fail, the power 
factor correction of the entire system would not be affected, as 
it would with centralized banks of Capacitors. 


They make possible the strategic location of Capacitors at the 
points in the system where poor power factor occurs, and this 
improves conditions for the rest of the equipment all the way 
back from the motors, through the bus duct, through the 
secondary switchboard, to the transformers. 


Capacitor Plugs not only improve your power factor, but save 

valuable space and critical materials such as copper and steel 
. to say nothing of man-hours and production saved because 

of fewer blown fuses and greater operating efficiency. 

BullDog field engineers are as close as your telephone for com- 

plete details ... or write us direct. 


FOR A BRIGHT FUTURE BUY MORE WAR BONDS 


BULLDOG 


ELECTRIC PRODUCTS CO. 
Box 177, R. Pk. Annex, Detroit 32, Michigan 
BullDog Electric Products of Canada, Ltd., Toronto, Ontario 
Field Engineering Offices in All Principal Cities 


Switchboards, Circuit Master Circuit Breakers and BUStribution SYSTEMS. 


14 


POWER SYSTEM OVERLOADED: 


CAPACITOR PLUG mo 


on BUStribution DUCT (hi 
dle on plug cover per 


operation from floor). 


[Pact handy 
V 60 cycle, 


Rear view of Plug showing bus contact fing 
for plugging into openings along bus duct ru 


409 


Pe ee ae ee 


Capacitor Plug with front cover removed, exp0 
ing fusible disconnect switch and capacitor um 
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oltage surges which accompany switch- | 
ng od een staring end toning 
: tors impose hig DIOCITIC SIFUSSRS OF 
: ve coil incclation, and can cause harmful 
short circuits. Yet this is an unavoidable : 
condition of service for many motors. 
The grinder shown here, for example, \ 
starts and stops every time a finished — 
_ part is removed and a new part inserted. 
But the two Tri-Clad motors that drive 
it have been built to withstand safely .-. : 
the voltage surges pape pean — 8 lias | — = : 
, bmi eg xterr der, equipped with two Tri-C otors, 
“stymie” shorts aie proved by ihe yaw ncneimir anh facturin uri g plont of the Rite-Way Products 
General Electric test described below. company, Chicago, Ill. 


New high-potential, electronic surge-tester 
verifies strength of 72//C/AD motor windings 


This electronic test of insulation makes a “cardiogram” of 
every Tri-Clad motor winding, ferreting out weaknesses 
that might lead to shorts caused by voltage surges in service. 
It tests each turn, coil, and phase group of the windings for 
adequate insulation strength to withstand the “steep front” 
high-voltage surges of actual service. First developed and 
applied by G.E., it’s one of the production tests which all 
Tri-Clad motors must pass as they come off our production 
lines.— General Electric Company, Schenectady, N. Y. 


@ 
MIT, 
MOTORS 


GENERAL {% ELECTRIC 


Each week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds. 
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ee Burke Moior Generator 

Burke Bracket Type D.C. Motors and Sets induction and Syn- 
Generators. Sizes 1 to 1000 K-W. chronous motor drive. 
Sizes 1 to 1000 K. W. 


Burke Induction Motors, ball or 
sieeve bearing. Sizes 1 fo 1500 H. P. 


Burke Vertical Induction Motors for 
pump drive. Sizes } to 1500 H. P. 





cen ite EBB: aso 





ercise 


Burke A.C. Engine Type Synchronous ee . * f Tom 
Generators. Sizes 25 to 1000 K. W. : Ye 


Zan RKE offers to industry a highly spibcised experience in 
applying its wide range of standardized motors and generators 
to meet specie requirements from one horsepower up. Wherever 

n capacity ond overload are demanded, it will 
pay you fo get Burke's recommendation, for Burke stresses quality 
and workmanship in every detail. You can i aoe on a Burke 
for more than its rating. 





9 = 1350 07 ° SENERATORS 1 TO '46 60.15.28 


om EF P 4 cE A.C.& D.C. Motors & Generators 


Bay a KE PE i2k. Coe y COMPAN Yo 2 i. 
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Burke A.C. Seocket Type Synch 5 
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Reconversion 
and Contract Termination 





.., industry is dedicated to an all-out 


effort to achieve victory, and its good faith 
in this direction is amply demonstrated by the 
results. 

American industry also is dedicated to making 
democracy work effectively after the victory. And 
it is toward this objective that industry must 
prepare itself to guide the processes of demo- 
bilization and reconversion in order to minimize 
the dislocations and chaos which too easily can 
result from so tremendous a task. 

We exercised foresight from the very beginning 
of the war mobilization program. Let us now ex- 
ercise foresight in the approaching changeover 
from a wartime to a peacetime economy. 

The first step in converting American industry 
from military to civilian production is the termi- 
nation of contracts between the government pro- 
curement agencies and the producers. ‘There are 
now in force war contracts amounting to tens 
upon tens of billions of dollars. As the demand 
for weapons of war decreases, the Armed Services 
will undertake to cancel contracts. With the em- 
phasis shifting from weapons of one category to 
weapons of another category, many billion dol- 
lars worth of contracts already have been termi- 
nated. It is hoped that the experience now being 


gained in this work will provide the basis for ef- 





fective and sound procedures when an avalanche 
of cancellations comes later. 

Many complex problems involved in the termi- 
nation of contracts will materially influence the 
success of the entire reconversion program. Once 
war demands fall off sufficiently to permit the 
renewal of civilian production, we will have to 
act with great speed if we are to avoid large-scale 
unemployment. Prompt financial settlements of 
contracts and the rapid clearance of plants are of 
immediate and great significance. In many cases 
the removal of equipment and raw materials will 
be more important than money payments. The 
allocation of raw material for civilian production 
will be of paramount importance. 

Government agencies obviously must exercise 
great care in spending the people’s money and 
in protecting the interest of the public against 
excessive payments. Unjust enrichment at the ex- 
pense of the people will not be condoned nor 
will it reflect favorably upon management to 
present inflated claims. But long-delayed nego- 
tiations, which will retard the initiation of ci- 
vilian production, likewise must be avoided. 

The contracting agencies and the manufac- 
turers both know that the greatest losses in the 
reconversion period will result from delays in 


getting peacetime production under way. The 








greatest potential wastes lie in unemployment 
and in idle plants. The magnitude of such losses 
to the public can be far greater than the money 
spent in liberal settlements; to the manufacturer, 
these losses can represent vastly more than the 
extra funds that might result from interminable 
litigation. Policies must be firmly established 
now whereby the manufacturers, including sub- 
contractors and suppliers, will receive substantial 
settlements immediately in order that ample 
funds be available for reconverting plants and 
accumulating necessary inventories of peacetime 
goods. Nor must we overlook the fact that the 
uncertainty of long drawn-out disputes will have 
a stifling effect on enterprise and that final settle- 
ments, therefore, should be made as promptly 
as possible. 

Plants that are equipped largely with special 
wartime tools and machines and that are fully 
stocked with materials, components, and finished 
military products will not be able to undertake 
any substantial degree of conversion until this 
machinery and this inventory are removed. Ad- 
vance arrangements are essential for the prompt 
clearance of great numbers of plants the country 
over. Adequate warehousing facilities must read- 
ily be available so that the changeover to civilian 
production will not be hampered. 

As war demands decline, civilian output will 
be resumed; and while we recognize that the 
demands for munitions must vary as the strategy 
of the military leaders is changed, it is hoped 
that the Armed Services already have or soon 


will develop schedules of their continued needs 





under different strategic assumptions. If we knoy 
in advance the probable curtailment in war re 
quirements we are in position to estimate th 
timing and the quantities of raw materials, the 
number of workers, and the industrial facilities 
which will be available for peacetime purposes 
It will then be possible to integrate the lifting 
of restrictions on civilian production with the 
drop in war production. 

Needless unemployment and idle plants wil 
prevail if restrictions on the output of civilian 
goods are removed at a slower rate than availabk 
manpower, materials and plants permit. On the 
other hand, if the controls on civilian produc 
tion are removed prematurely or too freely, then 
the production of military requirements will be 
hampered correspondingly. There will be great 
clamor and pressure for eliminating all restric 
tions as soon as any measurable quantity of mate 


rials and numbers of workers are freed from wat 





work. It will react adversely on industry as wel 
as on government if these pressures are heeded 
indiscriminately, thereby retarding the produc 
tion of munitions for our boys who still will be 
fighting and dying at the front. The coordination 
of declining war demands with increasing civilian 
production probably is the most difficult and 2 
the same time the most important task in ov! 
entire reconversion problem. Advance planning 
and sound judgment are essential. 

An order of priority for initiating non-war ¢ 
civilian production must be prepared beforehand} 
The schedule of resumption of peacetime pt 


duction should be governed by the amounts ° 
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materials, manpower and facilities that are avail- 
© knoy able as well as by the relative needs or importance 
War Itt f different products. There will be strong com- 
ite. the petition for priority among the various kinds of 
Is, the consumer goods, equipment needed for recon- 
lites version, producers goods required for expansion 
'P0Ses§ and modernization, and export demands. Rela- 
lifting tive need obviously is the most compelling cri- 
th terion. But because of the importance of expedit- 
ing reconversion, earliest consideration is urged 
'S will for the tools and fixtures and models which will 
Wilian expedite large-scale civilian production when ade- 
lable quate labor and materials are available. In any 
nthe case, advance schedules will be needed to avoid 
“odue a makeshift, piecemeal lifting of controls on the 
, thea basis of who shouts the loudest. 

ill bf Another difficult problem of the reconversion 
great period will be to keep to a minimum the distor- 
*sttiCl tion of inter-industrial and intra-industrial rela- 
matt} tionships. Many varieties of consumers goods 


1 Wail compete for the consumer dollar, and some in- 





well dustries will offer strong resistance if the green 
-eded light is given first to industries whose products 
odue may thereby acquire a time advantage. 
il bf Even more difficult will be the matter of com- 
ation petition between companies producing the same 
lial products. Some manufacturers may find them- 
ad af selves tied up with continuing war contracts 
| oUF With restrictions on their peacetime products 
ning suddenly lifted and their competitors free to 
take advantage of the situation. The declining 
at @B need for different kinds of war materiel will vary 
and greatly, and some producers inevitably will be 


pr available for peacetime production considerably 
ts 0 





in advance of some of their competitors. 

This raises the question of victory models or 
nucleus plants to eliminate competitive advan- 
tages among producers of identical products 
pending the time when all are on an equal 
footing again. Policies controlling this should 
take into account the degree or the extent of 
competitive advantage which reconversion might 
bring, and also upon the time interval during 
which these advantages will prevail. Such pro- 
grams necessarily mean increased government 
control, hence they should be adopted only un- 
der the most pressing circumstances. 

There is the important question of termina- 
tion as between large and small plants. Fairness 
must be exercised, and undue advantage to either 
group must be avoided in extending opportuni- 
ties to continue receiving profitable war orders 
or in getting back into civilian production. The 
problems of small manufacturers must not be 
neglected in this period. Likewise, any restraints 
on new ventures and on more vigorous competi- 
tion must meticulously be avoided. | 

There also is the question of communities 
which have been greatly enlarged and others 
which actually have been brought into being 
by the war. It might be advisable to terminate 
contracts in these areas first in order that the 
workers might be encouraged to migrate else- 
where while employment prospects are most 
favorable. Also, if continued production of some 
armaments is contemplated after the war, it might 
be well to concentrate this production in commu- 


nities which otherwise would be stranded. 

















If the process of terminating contracts is to 
be geared into meeting continued demands for 
munitions and also expediting reconversion, then 
the Armed Services must accept broad policy 
considerations as criteria for cancelling contracts. 
Procurement ofhcers might be inclined to cancel 
contracts with all high cost producers first. Or 
- they might be inclined to cancel small producers 
first so as to reduce the administrative burden. 
Then again, they might cancel the newer pro- 
ducers of specific products rather than the older, 
time-tried manufacturers. 

These procurement criteria may all be highly 
desirable and efficient but other important con- 
siderations such as those mentioned above must 
be given proper attention. Demobilization can- 
not be a separate process from reconver- 
sion. They must be united. The termination of 
contracts is a demobilization task, but I am con- 
fident that the procurement agencies appreciate 
the importance of this operation in facilitating 
reconversion and that they will take full cogni- 
zance of the policies necessary for giving every 
assistance to initiating peacetime production. 

I have not attempted to raise all the important 
policy questions in terminating contracts, nor do 
I propose specific solutions for each major prob- 
lem. Rather it has been my purpose to indicate 
the complexities of the task which faces us and 
to urge that intelligent and sound plans be de- 
veloped now while there is time. By so doing, 
we can avoid the dislocations and economic dis- 


order which otherwise might characterize the re- 











conversion period. The better we are prepared 
the more rapid will be the resumption of 
employment and good business after the 

is won. 

This job of changing America’s industrial pa 
tern from war to peace speedily and efficienth 
is one which will tax the talents and knowledg 
of the ablest business men of the country. Thes 
men can, and I am sure that they will, attac 
this task with the same energy and determina 
tion that characterized their efforts in the period 
of mobilization for war. 

Industry advisory committees were establishet 
to cooperate with governmental agencies in thy 
great task of conversion to a full war economy 
These committees are the means through whic 
industry has the opportunity to play a major rok 
in the solution of the problems of reconversion. | 
must assume that responsibility or accept the con 


sequences in the form of enforced governmen! 







control. Industry must take a renewed interest ij 
these committees and make certain that our bes “oH 
0) 


minds and strongest men are available for thisteptica 
and prec 


ing or in 
started 


It is a job that must be done well if we are to hav — 
at L me 


a good start on the road to a greater democrati] And t 


challenging job of conversion which we face now 


and free enterprise nation. 





President, McGraw-Hill Publishing Company, Int 
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ASI opened those covers, I was a little 
skeptical. But when I saw those sketches 
and precautions to be taken when design- 
nowg!¢ or installing propeller fans or blowers, 
I started to sit up and take notice. Here 
(Were new ideas and practical information 
that I needed and could use on my job! 

And then . . . when I came to those 


dozens of typical installations, in all kinds 
of buildings —apartments, stores, homes, 
factories, etc.—well indexed and complete 
with photos and drawings, I said to my- 
self ‘Hank, here is a swell work-book. 
It’s going to be right at my elbow from 
now on!” And that’s where it is now! 

So I’m passing this tip on to you. If 
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VITALIZED VENTILATION 


AND AIR CONDITIONING 
AIR CHANGE...NOT JUST AIR MOVEMENT! 
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Firm Name 


H COUPON 


ILG ELECTRIC VENTILATING CO., CHICAGO 41 
2879 North Crawford Avenue, Offices in 38 Principal Cities 


CT] Send FREE copy of new "ILG-BOOK"" 


| water ce bite with. mee / 


you have anything to do with the layout, 
installation or operation of ventilating 
systems... get this 88-page ““ILG-Book”’! 
It’s priced at $1.00, but you can get it 
free if you fill in and attach coupon below 
to your company letterhead. Or consult 
your classified directory and phone ILG’s 
nearby Branch Office! 








TO YOUR LETTERHEAD — MAIL TODAY 












Individual. 








Address_— 








Ci#ty___ 





Zone 

































WIRE SIZES USED FOR ELECTRIC POWER IN COMMERCIAL BUILDIN 















No. 14 THIN WALL 





No. 6 CODE GRADE 
No. 14 CODE GRADE 


No. 12 THIN WALL 
No. 4 THIN WALL 





No. 12 CODE GRADE 


No. 10 THIN WALL 





No. 4 CODE GRADE 














No. 10 CODE GRADE 


















‘No. 0 THIN WALL 


No. 6 THIN WALL 


es 








FULL} SIZE 





CROSS ans Q-FLOOR HEADER DUCT . 


WIRE SIZES USED FOR TELEPHONE SERVICE IN COMMERCIAL BUILDING 


ht ; a ee 
DUCT WIRE—SINGLE CONDUCTOR 














16 PAIR LEAD CABLE 
TWISTED PAIR 


26 PAIR LEAD CABLE 







26 PAIR COTTON COVERED CABLE 


40 PAIR COTTON COVERED CABLE 





50 PAIR LEAD CABLE 


ROBERTSON =—-FLOORS are adaptable 
to all types of wirin 1 by the National Electrical Code 


The Header Duct used with Robertson Q-Floor provides 


6.38 square inches of cross-sectional duct area . . . afford- Merchandises 


ing space for both large cables and twisted pair wires. _ ROBERTSON 


The type floor unit shown above provides an internal Q.- FLOOR 
cross-sectional area of 11.25square inches. Other types of ELECTRICAL FITTINGS 


Q-Floor units provide even greater cross-sectional areas. © For information about 

these fittings and how 

Electrical and mechanical isolation of the wiring sys- - they are used to obtain 

adequate up-to-date 

tems is assured in this completely available floor electrical wiring—get in 

; te? touch with your nearest 

Cells provide wiring raceways on six-inch centers. "“G_E’ Merchandise Dis- 
tributor. 





H.H. ROBERTSON COMPANY. Farmers Bank Building . Pittsburgh, Pa. 





ROBERTSON (_)-FLOORS 








CROUSE-HINDS 


NEW Dual-Purpose 


Type CHRP Wedgtite Pipe Hangers 


@ Hangs pipe either way. Pace! o: 


at right angles to structural support. 


Type CHRP Installed 
Pipe Parallel With I-beam 





@ Simple. Only 2 parts, a hook and a wedge. 


@® Easily installed. A few blows of a hammer. Type CHRP Installea ww 
Pipe at Right Angles to Channel Ingnorse 


@ Malleable iron hook. pack 
Other Wedgtite Pipe Hangetihefor, 


@ Hardened steel saw-tooth wedge bites “ built 
into flange, making a tight, vibration-proof grip. Sie owe 





earl: 
@ Adaptable. Sizes for % to 2-inch pipe. Can be 
used on any I-beam, channel iron, or other struc- 
: : ° Type CHU Installed 
tural shape having a flange % to 1% inch thick. Pipe Suspended from a Structural Suppot 


Wedgtite pipe hangers can be used for electrical conduit, 
water pipes, steam pipes and sprinkler systems. 


4 
: ide Wedgtite Hangers are listed in Condulet Catalog 
—" No. 2500, Section 70, Pages 3 and 4. Type CHRP Type CHB for Pipes 


Distribution Wedgtite Hangers replace both type CHR and type CHP. Parallel or at Any Angle 
Through Electrical with Structural Support 


Wholesalers 
“=  CROUSE-HINDS COMPANY 
gL SYRACUSE. N. Y., U.S.A. 
(@} 5 sTar-tpa s)he cet bele holoteeMmmm slol-ttohe M eblele tele beles bebelott Mmmm Onl -h'Z-Jlopele. eos ath : 5 ' t 


t Product Engineers Dar tlanta stopetejac New 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 
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Driving a 400 mile-an-hour super-hurricane 
ough a plane-testing tunnel takes plenty of 
morsepower ... more than anybody had ever 
backed into a wound-rotor induction motor 
before. To do it, Westinghouse designed and 
built the world’s largest. Its 40,000 horse- 
bower spins two 16-blade fans standing 
early 40 feet high—weighing 197 tons. The 
otor itself weighs 125 tons, stands 15 feet 
igh and you could drive a small truck through 
€ stator you see above. Cooling it takes 
85,000 cubic feet of air per minute. 


Westin 


PLANTS IN 25 CITIES. 


This is only one of the many Westinghouse Fenclo pur- 
motors available in standard and special enclosures. 


This is just another example of Westing- 
house ability to build motors—motors de- 
signed to do specific jobs. It’s the kind of engi- 
neering skill back of every Westinghouse 
motor you buy—special or standard. 

For war work or postwar reconversion, take 
full advantage of this ready-to-use experience. 
You'll solve your drive problem quicker and 
know the motor will fit the job—whether it 
is a fractional or 40,000 horsepower. Westing- 
house Electric & Manufacturing Company, 
East Pittsburgh, Pa. 


j-21294 


Motors 


nghouse 


OFFICES EVERY WHERE 








eatures include choice of sealed sleeve or ball bearings; am 
Tuffernell insulation; Balanced rotor; rigid one-piece 
frame; die-cast rotor; radio-frequency tested’ insulation. 
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PHONE, LIGHT OR 
POWER OUTLETS .. 


A few well designed standard 
fittings meet every requirement. 
Dangerous long extensions are 
eliminated, maintenance is reduced 
to a minimum. 





INSTALLED WITHOUT 
DISTURBING WORKERS 


Pancake, like other Wiremold 
Systems requires no channeling of 
floors or walls, can be installed 
without special tools, entails no 
pipe threading or waste. Slip joint 
@ Every plant, every office quired wiring connections... pooner 4 rao aa 
building, schools, laborato- to desks, work-benches, appli- ane Sp pe tao WR-32: ete q 
ries, hospitals, constantly face ances and machines . . . for by Underwriters’ Laboratories. 
problems of efficiently utiliz- work lights, telephone, con- 
ing available floor space and _ trol or signal systems. Uses 
frequent relocation of work- minimum critical materials. ‘al 
ing units. Pancake Wire- Fast, easy installation... Wiremold Catalog and Witing 


m i : Guide detailing this and other 
old, the safe, simple readily extended . . . connects Wiremold aids to greater light- 
ing and electrical efficiency. 


OVERFLOOR Wiring Sys- to existing panels or wall The Wicemeld Company, 
tem quickly takes care of re- outlets. Hartford 10, Conn. 


BWiremorD 
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RACO e ALL-STEEL 
ELECTRICAL PRODUCTS 


WILL BE READY 


TO MEET YOUR 
REQUIREMENTS OF “TOMORROW” 


MPORTANT war contracts are, of course, demanding Raco’s atten- 
tion today —but in addition, extensive postwar plans are being 
formulated at the Raco e@ All-Steel factory. 





CO4}-O Square Outlet Box—a 
tested veteran now serving ex- 
. F tensively in the war effort. Also 
In our current research, postwar markets are being studied — every used widely tathe-cobaniaial 


effort is being made to simplify Raco products. Through both war the nation’s industrial business. 
contracts and postwar plans, Raco @ A-S-E Engineers are keeping in 
step with wiring trends. You are assured that Raco products “tomor- 
tow” will measure up in every way to Raco @ All-Steel’s reputation 
for quality — that you will be able to meet the huge demands which 
postwar electrical developments will bring about. 


Distributed Nationally by RMO Switch Box "Side Mount’ 
witch Box “Side Mount’ 


type — adapted for newer types 


ALL-STE EL-EQU IP COMPA a | oe INC. of building construction. 
601 Griffith Avenue, Aurora, III. 
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Here are provable facts—facts that have 
caused war industry to insist upon MILLER 
50 & 100 FOOT CANDLER Continuous Fluor- 
escent Lighting Systems... 


y 1 7 IMPROVED DESIGN of the 


Miller Continuous Wireway Flourescent Light- 
ing System, constructed to comply with wartime 
regulations for conservation of critical materials 
—the same as introduced in 1939. 


TBP vseor LIGHTWEIGHT EQUIPMENT 
—rigid compact channels and Masonite reflec- 
tors—no reduction in lighting efficiency. 


| EXPOSED BALLAST for coolest possible 
operation—all wiring concealed but accessible 
upon removal of lightweight reflector. 





Can you think of 7 better reasons for 


installing MILLER Fluorescent now? 





We suggest you write or wire today for complete information. 


THE MILLER COMPANY ec MERIDEN, CONNECTICUT 


YW 44 LAMPHOLDERS rigidly mounted back- 


to-back for mutual stiffening and maintenance of 
spacing. Miller patented lamp lock also avail- 
able, minimizing danger of falling lamps. 


W 54 LOW INSTALLATION COST — savings 


of 30-50% again possible by use of 8 foot and 
10 foot rugged double length channels—one sus- 
pension per channel section—simplified wiring 
in continuous rows. 


Y 64 SIMPLIFIED MAINTENANCE—ballasts, 


lampholders and starters readily accessible — 
starters located between lamps. 


J? UNIFORM ILLUMINATION—the 30 to 


50 or more footcandles required for war pro- 
duction easily obtainable from practical row 
spacings. 








OIL GOODS' DIVISION 
Domestic Oil Burners 
and Liquid Fuel Devices 


ILLUMINATING DIVISION 
Fluorescent, Incondescent 
Mercury Lighting Equipment 





WAR CONTRACTS DIVISION 
Wor Materiel 





ROLLING MILL DIVISION 
Phosphor Bronze and Brass 
in Sheets, Strips and Rolls 
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Dealers 
Really Appreciate 


This Kind of Service... 


As a vital contribution to the war effort, Emerson-Electric 
Dealers are doing an outstanding job of keeping appliances 
in good working order on the home-front-line ...The 
Service Department of Emerson-Electric is doing its share, 
too—by giving special attention to requests for parts and 
service... Commenting on this, Mr. E. D. Little, Newell 
Electric Co., Orlando, Florida, writes: 
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Reproduction of page advertises 
ment appearing in COLLIER’S, 
assue of December 25, on the 
newsstands December 18, 


“I would like now to say that your Service Department is on @ 

par with the product, and that is some statement to make. 

You have always given us the best service and attention that is 

possible.” 

THE EMERSON ELECTRIC MANUFACTURING CO. 

SAINT LOUIS ; 

Branches: New York « Chicago « Detroit « Los Angeles « Davenport 

354 








WHATS A 


Improved color quality, thanks to new and better 
phosphors developed by G-E research. 





G-E RESEARCH SCIENTISTS FORESE 


7 


THESE SIX IMPROVEMENTS IN 
FLUORESCENT LIGHTING 


F LUORESCENT lighting has come a long wayj 
the five years since General Electric first announee 
it to the American public and made the first install 
tions at the New York and San Francisco World Fair 
And it’s going still farther. As a result of G-E reseag 
in fluorescent for war needs, G-E research scientigi 
foresee additional improvements that can and will} 
made .. . improvements that will help produce a vi 
new postwar lighting market for G-E Lamp agen i 
No, these improvements aren’t all ready now. @ 
engineers and research scientists are busy with urgen 
war tasks. But they will be ready as soon as condition 
permit ...and meantime millions of G-E Mazda fi 
orescent lamps in American war plants are helpiy 
bring that time nearer faster. 


ie i in lll i A 


4 The G-E Watch Dog Starter is already here. Fastt 
starting — much greater uniformity. No blinkis 


when tubes burn out. 
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] Better lamp performance throughout life as 2 Lower cost — both on original installation and 
result of new type of cathode construction. over a period of years, 


| MPS | 0 
ag MAKE eR LONGER 
BRI 1 of GE RESEARCH 


| STAY cee 


6 Stay Brighter Longer, through bet- 
ter maintenance of light output for 
the rated life of the tube. To make lamps 
... all types... stay brighter longer is the 
creed and constant aim of General Elec- 


tric Lamp Research. 
cetera 


. Faste Better Fixtures—more efficient and easier to install—through 
linkin G-E’s cooperation with fixture manufacturers. 








y IM Electrical Contracting, January 1944 





Midi 
\, EXPLOSION 


ei r . os gia a 
Atl rbttachs Kepel 
Making electric service safe and sure has been the sole business of Russell & Stoll Company 
since 1902. For each hazardous industry there are scores of specially constructed R & 
connectors, switches and lighting fixtures which eliminate the hazards of water, vapor 
dust or explosive gases. inte 
And in all industries, the well known R&S Ever-Lok receptacles and plugs insut@ 
against failure of service due to faulty connections. shows 
R&S catalog No. 90, contains 300 pages of information, and is presumably in ths 4 
hands of all electrical engineers, contractors and jobbers. If you did ne 


S“uce 7 GO? receive your copy, please write us on your company stationery. If it isn 
in the catalog, R&S will consider making it. 











manu 


The 
Wide 
Maso! 


RUSSELL & STOLL COMPANY 4faiza 

EXPLOSION-PROOF WATER-TIGHT AND EVER-LOK RECEP- 9" ' 

TACLES, PLUGS, CONNECTORS, SWITCHES AND FIXTURES ~ 
125 BARCLAY STREET - NEW YORK 7, N. Y.. — Rm 


Elect) 
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| Tur increasing popularity of the 

new Masonite Reflector Shapes is 
Bshown in the fact that practically all 
fof the leading fluorescent lighting 
manufacturers are today using them. 


There are many reasons for this 
BWide acceptance. First of all, 
PMasonite Reflector Shapes mean 
quicker installation — easier servic- 
@'"g. They resist moisture ... have 


= MASONIT 
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a very low electrical conductivity 
... are non-scaling and cannot rust. 
Fine finishes are easy to apply, bond 
perfectly with these boards — the 
resultant smooth surface assuring a 
high reflection factor. 


Originally inaugurated as a war- 
time substitute for metal, these 
rugged, light-weight reflectors are 
proving by performance to have def- 


00 
+ 
4 


inite advantages—pointing the way 
to great post-war possibilities. 


Get acquainted with this easy-to- 
handle, dense and durable material. 
Then you'll do as so many manu- 
facturers are doing today — choose 
Masonite Reflector Shapes. For com- 
plete details, please write Masonite 
Corporation, 111 W. Washington 
St., Chicago, Illinois, 


CORPORATION 


*TRADE-MARK REG. U.S. PAT. OFF. *‘MASONITE’’ IDENTIFIES ALL PRODUCTS 
MARKETED BY MASONITE CORPORATION. COPYRIGHT 1944, MASONITE CORP. 
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MONITOR MOTOR CONTROL 





. when Monitor engineers introduced automatic electric 


Since 1888 . . 
motor control to industry through the medium of the Automatic Direct- 
Current Motor Starter...‘‘firsts’”’ have become a habit with Monitor. The 
solenoid-magnet starter, the belt driven starter, pre-set speed automatic 
motor control, the Monitor Thermaload Starter—only a few of many 
Monitor “‘firsts’””—have played their part in the growth of two of America’s 


achievements. . . our mass-production system and our standard of living. 


Other “‘firsts’’ are on their way .. . to be used as standard equipment 
and to become integral parts of the custom-built control panels that 


Monitor will be called upon to build in tomorrow’s automatic age. 


Monitor Automatic Motor Controls and Equipment 
can be furnished to meet every motor control prob- 


lem. Consult the Monitor engineer in your locality. 


The Monitor Controller Company 


GAY, LOMBARD and FREDERICK STS. @ BALTIMORE-2, MARYLAND 


bp ty Monitor 


AUTOMATIC MOTOR CONTROL 


; pays dividends in performance 








OF MONITOR SERVICE 
ENGINEERS TO SERVE You 


BALTIMORE, MARYLAND 
Mr. C. N. Lehr 
51 South Gay Street 
BIRMINGHAM, ALABAMA 
Mr. H. Neville 
Martin Building 
ee we me, 
N. A. McCoy 
9 Broad Street 
BUFFALO, NEW YORK 
Mr. William G. Merowit 
436 Niagara Street 
CHATTANOOGA, TENN. 
Mr. Earl E. Wright 
1231 Market Street 


A NATION-WIDE NETWORK r | 


a tee ILLINOIS 
G. C. Unger Asst 

407" S. Dearborn Street 
about 


a. CINCINNATI, OHIO 
. A. Wesche Electric Co, 
1622-28 Vine Street work t 


Mr. G. H. Armstron : 
P. ©. Box 25, Sta. k we 
CLEVELAND, OHIO in this 
. E. Wood 
1900 Euclid Avenue total : 
COLUMBUS, OHIO i 
Reeves Machinery Co. ductiv 
499 S. Third Street per ye 
DETROIT, MICHIGAN 
Mr. C. Dinsmore Thi 
10228 Woodward Avenue 
Mr. R. L. Lawrence m: 
10228 Woodward Avenue ay b 


Canmanrown, PHILA., pa. (ming frc 
R. 


B. Brown 
3 'W. Calien Aeetd the fir 


HARTFORD, CONNECTICUT 
Mr. R. B. Soderberg those 


P. O. Box 904 i 
410 Asylum Street jobs f 
HOUSTON, TEXAS 
Me. Lynn Elliott The 
O. Box 34 ‘ 
KALAMAZOO, MICHIGAN with t 
Mr. E Dewey —that 
P. O. Box 442 


LOS ANGELES, CALIFORNIA jm Crnme 
Mr. E. Zinsmeyer ° 
729 Turner Street ductiv 
A. R. Slimmon Company 
445 E. Third Street And tl 


MINNEAPOLIS, MINNESOTA [iM Private 
Mr. A. Wickstrom 


Plymouth Building and ci 
NEW YORK, NEW YORK : 
Mr. C. F. Goodwin or ind 
75 West Street 
~ R. F. Goodwin The 
5 West Street * ‘ 
Mr. C: R. Speaker lightin 
General Makers Building progre 


PITTSBURGH, PENNSYLVANIA 
Mr. C. J. Mundo ket de 
Union Trust Building 


ST. —? MISSOURI 
Mr. Schmidt 
1410 ‘Shell Building 


WASHINGTON, D. C. 
Mr. |. M. Day 
718 e ear 
Mr. C. peaker 
1192 Fieston ens Bldg. 
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JOBS WILL DECIDE 


Assuming a scale of $1.50 an hour it ordinarily takes 
about 10,000 dollars worth of electrical construction 
work to keep one journeyman steadily employed for one 
year. There are about 110,000 I.B.E.W. men who work 
in this industry. At full time their pay envelopes would 
total $396 millions. To support that much of a pro- 
ductive payroll would require about 1 billion dollars 
per year in total business volume. 


This picture, over simplified as the above rendering 
may be, is one that ought to be constantly in our think- 
ing from now on. Because the industries which will get 
the first consideration in postwar readjustment will be 
those which provide jobs, especially well paid, stable 
jobs for skilled men. 


The reports of experienced news men who have talked 
with the boys at the fronts are unanimous on one point 
—that they want to come back to no dole, WPA nor gov- 
emment support. They expect to get good, honest, pro- 
ductive work in industry. They'll get what they want. 
And the going business that can offer jobs in productive 
ptivate enterprise will be in a position to speak boldly 
and confidently in any council of government, labor 
or industry. 


The business of installing and maintaining wiring, 
lighting and electrical apparatus is in a line of technical 
progress offering unique opportunities for creative mar- 
ket development, which is just another way of saying 


new jobs. And how far we go toward meeting the op- 
portunity is pretty much up to us as individuals and as an 
industry—with one important hitch. 


Inevitably, across the path of planning and progress 
falls the ominous shadow of taxation. Can we save 
enough of today’s earnings to build tomorrow’s business 
and create tomorrow’s jobs? Will our legislators and ad- 
ministrators be blessed with the economic wisdom and 
foresight to create a tax environment in which creative 
business can grow vigorous and strong? It is hardly 
likely that we can expect greater wisdom than in the 
past, but we can depend upon frank political realism. 


Jobs will decide the issue. If taxation stifles postwar 
job opportunities, the tremendous weight of great po- 
litical forces, labor, the returning service man and indus- 
try will rally on the side of jobs. And we can be certain 
that jobs will write the tax bills. So in setting our sights 
to future business, in planning our market development, 
and in building a billion dollar business, it is imperative 
that we keep our representatives perpetually conscious 
of the direct relation between good business, good jobs 
and sound taxation policies. 


Wia.t Ptratt 
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@That famous Ricarp hou 
ing guarantee assures y 
far more than replacemet 
of the housing free if it eve 
breaks or warps. It meat 
that millions of thes 
wrenches in service hai 
proved that nothing go 
wrong with the housing 
and the wrench stays on ti 
job. No housing repairexpen 
no tools out of service, fewé 
spares needed. You’ll like als 
the adjusting nut in ope 
housing that always spill 
easily to pipe size — and th 
handy pipe scale on hookjaw 
and the comfort-grip I-beal 
handle. Keep work up, cos 
down—ask your Supply Hous 












@ This new long-taper reamer removes 
the burr only, reams easily, will not thin 
or split wall of pipe or conduit. The long- 
taper does it — and does it easily, with 
feather-light ratcheted strokes, saving 
you time and effort. Rigaip long-taper 
LonGrip Reamer comes complete with 
ratchet handle or you can buy reamer unit 
alone for use in RIzaID No.00R threader 
handle, as shown at left. Capacity %" to 
2”. For easy safer reaming — ask your 
Supply House for this new long-taper 
Rizaip> Reamer. Immediate delivery. 
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°° co. 
AX * PIPE TOOLS x« 























e 


















: © THE RIDGE TOOL COMPANY 


Elyria, Ohio, U. S. A. 







Electrical Contracting, January 1% 









SINCE 1869, ve : 


GRAYBAR have grown up together. 
Through peace and war, with 
every electrical advance, GRAYBAR 
has extended its distribution serv- 
ices in step with the needs of the 
day ... and of the Nation. 


Sure, it’s something for GRAYBAR to 
be 75 — but all the busy years behind 
us mean nothing to you, or to America, 
except as they have improved our per- 
spective for today’s first job. 


In a modern war, every industrial 
method or technique is a weapon 
matched against the production forces 
of the enemy. In your job, you have to 
help outclass some of Hitler’s crowd this 
very morning. So have we at GRAYBAR, 
and we can’t do it with our heads turned 
toward the past. 


Thus, we’re chiefly glad to be 75 be- 


GraybaR 


IN OVER 80 PRINCIPAL CITIES 


cause the amassed experience of those 
years — the long slow process of “learn- 
ing the ropes” — is helping us meet each 
new and critical problem of electrical 
supply and distribution better than we 
could hope to do as a youngster at the 
game. And we can’t imagine a better 
use to make of it. 


Beyond that, we think the perspective 
of many years of peace-time electrical 
progress — antedating even lamps and 
motors — will help us to serve you bet- 
ter in the “conversion” and post-war 
years. (As for the jubilation, we'll save 
that to add to yours on V-day! ) 





PRODUCTION SUPPLY 


Electrical parts and materials to be 
installed in ships, planes, communica- 
tions units and other “fighting front’”’ 
equipment are GRAYBAR’S No. 1 re- 
sponsibility today. With them goes 
specialized service to aircraft plants, 
shipyards and all other key war plants; 
on selection, application procurement 
and scheduled delivery. 


CONSTRUCTION SUPPLY 


Back of America’s mighty war plant— 
military and industrial—is a phenom- 
enal construction job. Electrical con- 
tractors, engineering firms and the 
military services engaged in the work 
depended upon GRAYBAR as a time- 
saving connecting link with the mak- 
ers of thousands of different electrical 
construction items. 





MAINTENANCE SUPPLY 


To keep our productive machine run- 
ning full-tilt, to distribute power, to 
light the work, and maintain com- 
munication lines, GRAYBAR speeds 
electrical replacement parts to points 
of greatest need. Emergency procure- 
ment ‘“‘via GRAYBAR”’ has saved mil- 
lions of productive man-hours. 





MOBILIZATION POINTS IN OVER 


Executive Offices: GRAYBAR BLDG., NEW 


Rrinninn taneathar mare thar 


Alllda: 





0 


aillg-\2- 


IN NNN euctamarc 


REHABILITATION SUPPLY 


Distribution services, tailored to the 
the electrical reconversion needs of 
industrial plants, public utilities, mu- 
nicipalities, railroads, telephone com- 
panies, etc., will be more essential 
than ever. Experienced GRAYBAR spe- 
cialists will again be devoting them- 
selves to the special electrical needs 
of each such group. 
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CONTRACTOR'S SUPPLY 


The peacetime job of reequipping 
America electrically will get its start 
with electrical contractors: Plants, 
homes, offices, institutions, stores and 
buildings of every type will be de- 
manding conversion and betterments. 
To contractors, GRAYBAR will once 
more bring the newest and best in 
wiring materials, lighting units, sig- 
naling equipment. 


APPLIANCE DEALER SUPPLY 


To dealers handling electrical appli- 
ances, GRAYBAR will again be back 
with the fast-moving popular items 
that help build a sound and solvent 
business. With so much new and un- 
tried merchandise coming to market, 
you'll appreciate GRAYBAR’S help in 
selecting the better lines. 
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On its 75th Anniversary, GRAYBAR is proud of its long-lasting relationships with 


leading suppliers. This intimate contact assures you of more complete product 
information, greater support in expediting emergency orders, and twofold co- 
operation in assuring a satisfactory purchase. 


BEFORE 1900 


Alabax Division of Pass & Seymour, 
Inc. 

American Crossarm and Conduit 
Company 

American Electrical Heater Co. 

American Steel & Wire Company 

The Ansonia Electrical Company 

The Arrow-Hart & Hegeman 
Electric Co. 

Boston & Lockport Block Co. 

The Bryant Electric Company 

Calculograph Company 

Crouse-Hinds Company 

Diamond Expansion Bolt 
Company, Inc. 

Edwards and Company 

The Electric Storage Battery Co 

General Cable Corporation 

General Electric Company 

Habirshaw Cable and Wire Div 
Phelps Dodge Copper Products 
Corporation 

Harvey Hubbell, Inc 

Jefferson Electric Company 

Leach Company 

Mathias Klein & Sons 

National Carbon Company, Inc 

National Pole & Treating Co 

The Okonite Company 

Owens-Illinois Glass Company 
Hemingray Division 

Self-Winding Clock Co., Inc. 

Stanley & Patterson Division 
Schwarze Electric Company 

The Thomas & Betts Co. 

Western Electric Company 

Weston Electrical Instrument 
Corporation 

The Whitney Blake Company 


BEFORE 1910 


Frank Adam Electric Co. 
Benjamin Electric Mfg. Company 
Boston Wove Hose & Rubber Co. 
Columbia Metal Box Co. 
Hamilton Beach Company 
Division of Scovill Manufacturing 
Company 
The Holtzer-Cabot Electric Co. 
Hubbard and Company 
Ilg Electric Ventilating Co. 





Fo B ung Them Back 
More Quickly 


To the 503 GRAYBAR employees 
now in service, the “home folks” 
in offices and warehouses have 
pledged unstinted support. If 
service in your behalf can help 
to end the war more quickly, 
your call will get “all-out” co- 
operation — day or night. 


* 


Indiana Steel & Wire Company 
International Creosoting & 
Construction Co 
McGill Manufacturing Co., Inc 
Electrical Division 
National Electric Products Corp 
National Fireproofing Corp. 
The National Telephone Supply 
Company 
Simplex Wire & Cable Co 
Square D Company 
Switch and Panel Division 
Veeder-Root, Inc. 
The Wiremold Company 


BEFORE 1920 


EullDog Electric Products Co 

Bussmann Mfg. Co 

A. B. Chance Co. 
Utilities Division 

Churchill Cabinet Company 

Curtis Lighting 

Dossert & Co., Inc. 

Economy Fuse & Manufacturing 
Company 

Edison General Electric Appliance 
Company, Inc. 

Thomas A. Edison, Inc 

Faries Manufacturing Company 

The Fibre Conduit Comany 

Fullman Manufacturing Co 

The Gray Manufacturing Co 

Kopp Glass, Inc. 

Ward Leonard Electric Company 

Manning, Bowman & Co. 

Mitchell-Rand Insulation Co., Inc 

Frank W. Morse Co 

Mueller Electric Co 

National Lead Co. 

National Sewing Machine Co 

Philadelphia Electrical & 
Manufacturing Co. 

Russell & Stoll Co., Inc. 

H. B. Sherman Manufacturing Co 

Templeton, Kenly & Co. 

The Trumbull Electric Mfg. Co 

Union Insulating Co. 

The F. W. Wakefield Brass Co. 

The Youngstown Sheet and Tube 
Company 


BEFORE 1930 


The Adjustable Fixture Company 

Appleton Electric Co. 

Armstrong Cork Company, Inc 

Blaw-Knox Company 

L. S. Brach Mfg. Corp. 

J. H. Bunnell & Co., Inc. 

Chase Brass & Copper Co., Inc. 

Chicago Flexible Shaft Company 

Clayton & Lambert Mfg. Co 

Coffing Hoist Company 

Cook Electric Company 

T. J. Cope, Inc. 

Copperweld Steel Co. 

Day-Brite Lighting, Inc. 

Electrical Engineers Equipment 
Company 

Elkhart Rubber Works 

Ericson Mfg. Co. 

The Everstick Anchor Co 

Fahnestock Electric Co. 

Federal Electric Company 

The Four Wheel Drive Auto Co 
Eagle Division 





Frankel Connector Co., Inc 
General Radio Company 
The A. C. Gilbert Company 
Greenlee Tool Company 
Hankscraft Company, Inc 
Hart Mfg. Co., Inc. 
Hub Electric Corporation 
Ideal Commutator Dresser Co. 
Inland Glass Works 

Division of Chamberlain, Inc. 
Kester Solder Co. 
The H. R. Kirkland Company 
Kleig! Brothers 
Leeds & Northrup Company 
Leich Electric Co 
The Linen Thread Co., Inc. 
Lufkin Rule Company 
W. N. Matthews Corp. 
McEvoy Cord & Cable Co., Inc. 
McGraw Electric Company 
Minnesota Mining & Mfg. Co. 
Murlin Mfg. Co. 
Northern Industrial Chemical Co. 
H. K. Porter, Inc. 
Radiotron Division 

R.C.A. Mfg. Co. 
Reliable Electric Company 
Revere Clock Company 
Revere Electric Mfg. Co. 
Reynolds Electric Co. 
W. H. Salisbury & Company 
SherwinWilliams Co. 
Steel City Electric Co. 
Steel and Tubes Division 

Republic Steel Corporation 
Stromberg Carlson Company 
Struthers Dunn, Inc. 
The Swartbaugh Mfg. Co 
Telkor, Inc. 
The Thompson Electric Co 
The Union Metal Mfg. Co. 
United Metal Box Co. 
United Motors Service, Inc. 
Warren Telechron Company 
Weber Electric Company 
Webster Electric Company 
Wesix Electric Heater Co. 
Wheeler Reflector Company 
Edwin L. Wiegand Company 
Daniel Woodhead Company 


BEFORE 1940 


L. B. Allen Co., Inc. 

American Brake Shoe & Foundry Co 
American Manufacturing Company 
The Art Metal Company 

The Autocall Company 

Burgess Battery Company 
Century Lighting, Inc. 

Colt’s Patent Fire Arms Mfg. Co. 
Cordley & Hayes 

Corning Glass Works 

Cory Glass Coffee Brewer Co 
Dazor Mfg. Co 

W. C. Dillon & Company, Inc. 
The Duff-Norton Mfg. Co. 

The Emerson Electric Mfg. Co 

G & W Electric Specialty Co 

The P. A. Geier Company 

Gibson Electric Refrigerator Corp 
Gillinder Brothers, Inc. 
Gleason-Tiebout Glass Co. 

Greist Mfg. Co. 

A. E. Halperin Co., Inc 

Hobart Mfg. Co. 

Horni Signal Mfg. Corp. 
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Independent Pneumatic Too} 
Jensen Radio Mfg. Co. 
Kelvinator 

Div. of Nash-Kelvinator Con) 
Knox Porcelain Corp. 
Landers, Frary & Clark 
Lewis Sanitary Tool Co. 
Lorain Products Corporation 
Hugh Lyons and Company 
McCabe-Powers Auto Body Co 
The Mercoid Corporation 
Mica Insulator Company 
Minerallac Electric Co. 
Mitchell Manufacturing Co 
National Enameling & Stampi 

Company 
Noblitt-Sparks Industries 
Noma Electric Company 
Ohio Brass Company 
Owens-Corning Fiberglass Cor 
Par-Metal Products Corp. 
Philco Corporation 

Storage Battery Division 
Pittsburgh Reflector Co. 
Premax Products 

Division of Chisholm Ryde 

Co., Inc. 
Prime Mfg. Co. 
Proctor Electric Company 

Div. of Proctor & Schwart:, 
Raytheon Manufacturing Co 

Electrical Equipment Divisia 
Rival Mfg. Co. 
St. Louis Cordage Mills 
Sangamo Electric Company 
Scanlon-Morris Co. 
Seymour Smith & Son, Inc. 
Silvray Lighting, Inc. 
Sonora Radio & Television Cv 
Southern Asbestos Co. 
Steam-O-Matic Corp. 
Steber Manufacturing Co. 
Stewart-Warner Corporation 
Superior Neon Products Comps 
Teletype Corporation 
Thermador Electrical Mfg. C 
Triangle Conduit & Cable (, 
The Utica Drop Forge & Tool] 
Vulcan Electric Co. 
Waring Corporation 


Western Block Co NDE 
SINCE 1940 in it 
Andertube Manufacturing 0 try, 


Betts & Betts Corp. ; 
Detroit Macoid Corporation 
The Dexter Company 
R. W. Fieroh Company, Inc 
Peter Gray, Inc. 
Heinze Electric Co. 
Holophane Co., Inc. 
International Derrick & 
Equipment 
Division of International 9! 
Corp 
Justrite Manufacturing Com 
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Killefer Manufacturing Cor. @™Mpact o 
Lister-Blackstone, Inc. er s 
Donald P. Mossman, Inc. Sei 
Paragon Electric Co. tr 
Perkins Marine Lamp and Hi ategist 


Corp. ommerc 

Precision Castings Co. 
Seamless Rubber Co. There 
banning 






F. A. Smith Mfg. Co., Inc. 
Smoot-Hclman 






Surprenant Electrical Insulali@™: 4 
The Tappan Stove Company es of We 
Viking Instrument Co. mevitabl 





E. R. Wagner Mfg. Company 
Walker Electrical Company 
Wilcox, Crittenden & Co. 

Willard Storage Battery Co. 
Wilson Welder and Metals 0, 
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’ postwar planning in the electrical construc- 
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NDER the cold midnight fluorescents 
40 in individual offices over the coun- 
ing © try, in the councils of NECA, and in 
ocal associations busy men are giving of 
heir scarce time to the future of all of 

s. Postwar planning has become the 
. ommonplace term for this unique and 
ital economic engineering. For as 
a nilitary strategists must prepare for the 
Com m™mpact of changing theatres of war on 
ms eir service of supply, so industrial 
nd amtategists must prepare the channels of 
ommerce ‘for the impact of peace. 

There are many reasons offered why 
lanning now is useless; the uncertain- 
Hes of war, an unfriendly administration, 
mevitable depression, revolutionary 
hanges buried in military secrecy, and a 
Ost of others. But in confidence of 
hilitary victory, in confidence that de- 
nocracy always finds its way to the 
teatest benefit of the people, and in con- 
dence that free enterprise can give our 
ation prosperity, a course may be 
‘ uck—and must be. . Planning for 
mer the war is an imperative duty. As 
. set a time for tomorrow’s rising, 
“ugh a variety of unexpected situations 
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may present themselves in the day’s 
work, we are there and prepared to cope 
with them. 


Forces in Action 


Let’s look first at some of the eco- 
nomic pressures that are building up 
behind postwar electrical construction 
and electrification. 

1. Greatly enlarged wartime generat- 
ing capacity in public and private plants 
will be seeking a market which can be 
reached only through wiring systems. 

2. New appliances and home devices 
will be dependent upon adequate wiring 
for proper operation. 

3. Strengthening of safety codes will 
bring pressure toward improvement in 
substandard installations and accelerated 
obsolescence of over-age equipment. 

4. The return of highly competitive 
selling will create markets for improved 
commercial lighting. 

5. Competitive efforts of office build- 
ings to rent space to revived sales offices 
will stimulate rewiring and relighting. 

6. Rapid forced obsolescence of exist- 
ing wiring and apparatus through over- 






loading and inaccessible technical prog- 
ress during the war. 

Each background force provides addi- 
tional momentum to the specialized 
efforts of the electrical construction in- 
dustry. They will operate through 
utility sales programs, league activities, 
the National Adequate Wiring Bureau, 
Better Light—Better Sight, trade con- 
ferences and through other programs 
and promotion. But they will all stimu- 
late the further use of wiring, lighting 
and apparatus. 


Planning Activity 


Postwar planning activity takes on 
broad industry problems of stabilization, 
ethics and labor relations in the NECA- 
IBEW plan. It becomes more specific 
in regional and local programs, for here, 
in the final analysis, rests the direct 
responsibility for shifting our economy 
from war to peace. 

In the agricultural Middle West and 
along the newly industrialized West 
Coast postwar prospects have distinctly 
regional characteristics. In the indus- 
trial East and East Central areas the 
emphasis is on developments which fol- 
low closely on prewar programs. 

The prospective markets group under 
five major heads; reconversion of in- 


‘ dustrial plants, modernization of com- 


mercial structures, house wiring, rural 


‘electrification and public works. 


Reconversion 


The most immediate postwar oppor- 
tunity will be industrial reconversion 
to the manufacture of peacetime pro- 
ducts. This is the consensus of inter- 
views by Electrical Contracting’s staff 
with industry leaders across the country 
in recent weeks. The program will 
probably get under way well before the 
end of the war and it is expected that 
some of the first materials released from 
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NECA-IBEW planning committee operates on a labor-management scale. They are (l. to r.) Wm. D. Walker, 
William J. Varley, William F. McCarter, T. J. Reneburg. J. Scott Milne, Paul M. Geary, Marion H. Hedges, 
G. W. Alexander, George Andrae, Frank W. Jacobs, S. C. Sachs, Joseph Macintosh. 


the war program will be directed toward 
this channel. 

Along the West Coast reconversion is 
considered the most realistic electrical 
contracting market. Though many new 
and large war manufacturing plants have 
been built, hundreds of smaller plants 
were converted to subcontract work. 
Overloading and make shift has been 
the rule. Reconversion to peacetime 
products will require extensive change- 
over and modernization. 

In industrial areas of the East and 
Middle West, the planning also fore- 
casts a very substantial volume. of in- 
dustrial reconversion work. Little new 
industrial construction is predicted by 
electrical men, but it is expected that 
postwar competition in the manufactur- 
ing field will force the installation of 
efficient and flexible electrical systems 
to keep in step with the efficiency of the 
new war-created plants. 

Several specific projects are reported 
as underway or being considered as aids 
to reaching the reconversion market, 
among which are: 

(1) Customer education on the costs 
of excessive voltage loss and poor power 
factor conditions. 

(2) Surveys of industrial plants as an 
aid to their postwar planning. 

(3) Sale of high quality specialized 
lighting systems. 
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(4) Educational preparation for the 
increased use of electronic methods in 
industrial processes and process control. 

(5) Contract maintenance as an im- 
mediate contact with the industrial’s wir- 
ing problems and a_ ground floor 
opportunity to cooperate in reconversion 
planning. 


Commercial 


The immediate postwar opportunities 
in commercial wiring, lighting ~and 
apparatus is seen with varying degrees of 
optimism differing mostly on the time 
when the market will be ready. The pent- 
up, unsatisfied demand for modern light- 
ing will become apparent as soon as 
materials and fixtures are available. But 
some cautious observers predict that the 
real market will not break until plenti- 
ful supplies of civilian and luxury goods 
put the added force of competition behind 
store and office modernization. 

New commercial construction will pro- 
vide a major element in postwar build- 
ing. The modern lighting methods, air 
conditioning and other up-to-date fea- 
tures of new commercial construction 
are expected to stimulate modernization 
and rehabilitation of existing stores. 


Residential 


Of all the postwar prospects, none is 
more potent than housing. From the 


Pacific shores, where huge populati 
shifts will offer extraordinary proble 
in permanent housing, to the stable 
dustrial cities of the East, where blight 
areas and substandard housing are pe 
ennial civic headaches, home buildi 
holds the promise of being one of t 
greatest markets for wiring, appliand 
lighting and apparatus of our history. 

The continuation of pre-war prot 
tion has kept the subject of adequate wi 
ing and good lighting vigorously alim 
Practically all of the projected gadgt 
that industrial ingenuity promises 1 
the postwar house is dependent up 
wiring in some way. The planning, ho 
ever, to handle this great potential vatt 
from indifference to wild-eyed enthi 
iasm. 

The almost unanimous prediction ti 
housing will run in the order of am 
lion homes a year is tempered by @ 
cern over how the electric work will 
handled. Will curbstone operation 
the pace of profit and initiative? 
industry programs run up against ! 
indifference and negative selling of pf! 
per outlet competition? 

Two current plans try to answer UF 
problems. The NECA plan of fostetl 
the establishment of specialized, ™ 
organized, efficient, house wiring firm 
every city would make possible ™ 
wiring techniques and aggres 
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arket development. The National Ade- 
mate Wiring Bureau and league plans 
fim to bring the pressure of public de- 
and for adequate wiring on the specu- 
ative builder. Several well established 
ontracting concerns are privately study- 
ing the possibilities of handling house 
viring. If house wiring can be lifted 
pway from minimum code and minimum 
ost thinking the sky is, almost literally, 
he limit. And some predict average 
viring contracts running as high as 10 
vercent of the building cost. 

In the West, where kilowatt hour 
onsumption has always been high and 
here appliance use is very extensive 
e elimination. of the No. 14 wire 
tandard is under consideration together 
vith a vigorous home re-wiring cam- 
ign. Utilities plan to put salesmen in 
he field to do the doorbell pushing. 
Inspectors and the unions are in on the 
planning. 

In the Chicago area some population 
shift is expected before a housing boom 
vill materialize but an immediate and 
pressing market for rewiring existing 
;omes and apartments is seen. 

In the Detroit area there are some 
hirty suggestions piling up from the 
ctivities of an Electrical Association 
ommittee. Sifted down to six major 
emes, the plans are in the hands of the 
ommittee for intensive exploration. 
Adequate wiring, rewiring, all-electric 


hew uses of electricity in the home (i.e. 
it conditioning, deep freeze refrigera- 
ion, etc.) are in the study. 

Among the ideas that are being 
brought forth for home electrification 
banning are some which may eventually 
evolutionize home wiring design. Most 
imminent of these is inbuilt fluorescent 
ighting providing the same high levels 
nd quality that are now familiar in 
tores, offices and factories. 

A sound communication system for 
nswering the doorbell from convenient 
omnts within the home may well find 
s universal a market as the now conven- 
tonal chimes. 

Night lighting, using new low wattage 
uorescent lamps, looks like one of the 
tst items which will appear in revised 
dequacy Standards. As a part of in- 
uilt lighting fixtures or as separate 
tar-the-floor shielded units the current 
onsumption is negligible and the sales 
Ppeal dramatic. 

Already under discussion is a system 
individual electronic heat control for 
ach room. And further off, comfort 
pntrol heating from radiant panels, the 
ase heat loss made up by a conventional 
fating plant, the comfort level margin 
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kitchen planning and the development of. 


established and maintained electrically. 
Near infra-red lamps in bathroom wall 
fixtures for quick heat and sun lamps for 
winter health, sterilizing lamps for dish 
cupboards and refrigerators and a host 
of improvements in appliances will also 
affect house wiring contracts. 


Farm Wiring 


In the great farm areas of the Middle 
West, rural electrification is the core of 
postwar plans. Wartime concessions to 
conserve materials are proving irksome 
to farmers and the trade and it is pre- 
dicted that farm work will go back to 
pre-war standards or higher as soon as 
materials are available. Plans are under- 
way for re-inspection programs to re- 
place emergency wiring and uncover 
hazards, sponsored by rural groups. 

Problems of adequacy are considered 
even more important ingfarm work than 
in urban areas, since the rural installa- 
tion must serve much more equipment 
than the city home uses. Water pump- 
ing, hot water for stock, feed grinding, 
milkers and a host of other “production” 
jobs burden the lines. 

’ 


At a recent meeting of the American 
Society of Agricultural Engineers it 
was predicted that within 10 years after 
the war at least 4 million farms will be 
using 24-hour electric service. The 
figure today is about 24 million, out of 
approximately 6 million farms in the 
United States. 


NECA—IBEW Plan 


The National Electrical Contractors 
Association was among the first organ- 
izations of American business to inaug- 
urate industry-wide planning under a 
labor-management committee. And the 
first report of this committee shows a 
frank realism, a refreshing absence of 
“blue sky stuff” and an _ enlightened 
recognition of the common stake of con- 
tractor and skilled mechanic. 

Basically the committee has developed 
their objectives along three lines— 

(a) Maintenance of a strong and vig- 
orous industry through the remaining 
war years and the transition period. 

(b) Stabilizing the industry through 
better business methods and broader op- 
portunities in the postwar era. 


PRELIMINARY ESTIMATE OF POST-WAR 
NEW CONSTRUCTION 1 
From the report of the Market Analysis Committee of the 
Producers Council, Inc. 


(Millions of Dollars) 


Average 
Year 


Type 1938-1940 


Current 
Prices 


4 
PRIVATE: 
Residential 
Community 
|e Cond bh et=ts 
bole hbt=iseted| 
Farm 
Public 
Utility 
TOTAL 
PUBLIC: 
TOTAL 
Grand Total 


2,100 
1,100 


2,057 
521 


278 
231 


590 
500 


554 
3,641 


1,000 
5,290 


2,451 
6,092 


3,500 


8,790 
|sXo t=9 Kony -Ust-105 00} 0] 8L0) ott OND ab bolo d Mota cedi=10lor=M of-3 ic) a-Meeblolol(-Meo) Mac Oe 
2. No chaotic postwar price inflation. 


First 12 mos. 
PV ites a beled! 


Armistice 


Elec. 
Work 
1947-1951 


Average 
Year 
1947-1951 
Current Current 
Prices Prices 


K) 5 


Average 
Year 
1947-195] 
1940 Prices 


383 
169 


6,383 2 
1,865 


4,910 2 
1,435 


845 127 
585 58 


650 
450 


117 


854 


1,000 
8,445 


1,300 
10,978 


474 
PRY As 


4,045 
12,490 


5,260 
16,238 


NOTES 


New construction in place as comparable with that reported by Depart- 
ment of Commerce..Includes no work relief cr maintenance. 


Dwelling unit equivalent about 972,000 units. 


It is assumed that construction costs will average 30% higher, in the 
period 1947-1951, than the level obtaining in 1940. 

This estimate is predicated on resumption of building product manufac- 
ture, to replenish inventories, and resumption of civilian construction 
before the final armistice. It is also assumed that a substantial amount 
of private and public construction projects will have been planned in 


advance of the final armistice. 


Extension of Producers Council estimates to approximate the probable 
volume of electrical work to be handled by electrical contractors. 
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(c) Stabilizing labor relations toward 
the goal of full employment. 

The plan sets up a group of general 
principles which -are stated as follows: 


Full Employment: 

1. The principal goal of a planned 
economy is full employment. To do this, 
national income will have to be main- 
tained at a figure of 150 billion dollars a 
year, and at least 13 or 14 billion dollars 
a year would have to be spent on con- 
struction, with possibly $1,300,000,000 
on electrical construction. 

_ Flow of Capital: 

2. The flow of money is the key to 
the new economy. With vast savings 
pent up in banks, there will be a vital 
contest between services for the expendi- 
ture of the consumer dollar. 

Housing Program: 

3. Housing will possibly play a 
weighty part in the postwar situation. 
If business is maintained at a level equal 
to the wartime effort after the war, it 
is apparent that housing will have to go 
forward at a rate from 8 to 13 billion 
dollars a year. It becomes apparent, 
therefore, that balance as between hous- 
ing and other necessary activities will be 
one of the main problems facing the 
United States in the postwar world. 


High Wages: 

4. Wages should be maintained at a 
high level in the postwar world. This 
conclusion derives from the general 
economic theory that workers in a 150 
billion dollar a year economy must have 
the wages to buy back the goods that are 
produced. Deeply intermeshed with 
this conclusion is also the question of the 
colossal savings that will have accumu- 
lated during the war lying in banks and 
in the hands of individuals, totaling many 
billions of dollars. These billions are 
potential consumer funds ready to buy 
attractive goods. Competition will arise 
not so much between segments of an 
industry as between industries competing 
for the consumer dollar. 


Removing Barriers: 

5. In reviewing prospects for postwar 
construction the NECA-IBEW plan sees 
a serious dislocation of business if the 
immediate postwar period is as poorly 
planned as 1918. However, it points out 
that the possibilities for prosperity once 
the United States has made the peace- 
time adjustment are great, giving the 
following estimates: 

The estimated postwar goal of 124 to 
15 billion dollars annually for both public 
and private construction will provide 
employment for an average of 25 to 3 
million workers in direct construction 
operations. So great is the need of con- 


At) 


struction workers if this yearly output 
is maintained, that the question naturally 
arises, where shall they be acquired? 
Moreover, it is apparent that about 
3,750,000 to 4,500,000 workers will be 
needed to produce the lumber and the 
construction materials, the machinery 
and equipment needed to maintain such 
an annual output. In short, the construc- 
tion industry appears to be destined for 
tremendous expansion, totaling perhaps 
7,500,000 workers in its ranks if post- 
war full employment is maintained. On 
this basis, it would seem that an estimate 
of 250,000 skilled electricians is not too 
much to expect as the normal load to be 
carried by the electrical construction 
industry. This at once suggests a re- 
emphasis upon apprenticeship training 
by this industry at this time at full force 
to continue supplying the expected load. 
And it means @#e re-training of many 
specialists produced under wartime con- 
ditions to make them all-around journey- 
men. 
Rehabilitation 


There is now a great backlog of re- 
pairing and maintenance work to be 
done. Changeover from cheap wartime 
installations to permanent peacetime in- 
stallations is needed. There is an ac- 
cumulated obsolescence in existing works 
and structures. Another factor in. the 
situation is the export demand for pro- 
duction materials, machinery and equip- 
ment. Immediate relief, rehabilitation 
and reconstruction operations in the 
occupied countries will be a necessity 
if the world passes to some normal 
basis. Inevitably there will be brought 
forward many new types of construc- 
tion. The electrical construction indus- 
try must make its adjustment to these 
newer types. It is to be hoped that 
architects and engineers are already 
making plans to meet the heavy con- 
sumer demand. 

The National Resources Planning 
Board recently reported a backlog of 
federal construction projects totaling 
more than 74 billion dollars. This is a 
backlog that can be held in reserve to be 
thrown in at that moment when pro- 
duction lags. 

Economists in the United States De- 
partment of Commerce foresee in the 


‘ housing field alone a vast replacement 


program ahead. According to the cen- 
sus, this report says, as late as 1940 
more than 10,000,000 village and urban 
dwelling units in the United States 
needed major repairs or lacked private 
baths. Nearly 5,000,000 units are of 
such condition that they may be classed 
as hovels and should be demolished as 
being unfit for living under decent con- 











ditions. If 5,000,000 dwelling yy 
should be replaced, potential constry 
tion outlay of between 20 to 25 pj 
dollars would be required. While thy 
houses are being replaced, it mug 
borne in mind that our population 
growing at a rapid rate, probably at 4 
rate of 400,000 to 500,000 families 
year. New dwellings will be needed j 
these new families and this represeq 
an outlay of perhaps 2 billion doll 
annually. The wearing away of ho 
values will demand possibly 350,000 4 
ditional units a year. It is not too my 
to suppose that a normal housing yg 
in the future would accumulate 1,500/() 
dwelling units annually. 

Behind this necessary housing py 
gram lies, of course, auxiliary progran 
such as need for new water supply a 
sewerage systems, new hospitals, r 
school houses, new libraries, new ¢ 
leges, new highways and better streej 
In the face of such wants, the const 
tion industry need only look forwa 
with confidence if it properly girdsi 
self to play a proper part in this gre 
national expansion of the industry. 


Annual Income for Mechanics 


In recommendations regarding lak 
stabilization, the committee has askedth 
industry to consider the introduction! 
an annual income basis of paying a 
ployees. Urging that the plan be tri 
out on a local basis by well establisit 
contractors in cooperation with th 
local unions, the committee suggests tl 
if the plan proves successful it wou 
be easy to pass on to the annual i 
come form of payment on a nati 
scale. 

In national planning as well a 
local activities there remains much 
be done. Many working committees 
just now being formed. The NB 
plan is but a preliminary report. Bit 
start has been made and broad outlis 
have been drawn. 

And one of the most hopeful porte 





of all, in the interviews and @ I 
respondence that contributed to he |: 
study there was a persistent emphasis! p 
the need for close, harmonious indus Jocay 
cooperation in the development of % men 
postwar market. In the great OPM stall 
tunity ahead it is essence of sound pM gaso 
ning to coordinate our various indus and 
motivations toward better living thto9 mab 
the products and service that the sev gass 
segments of the electrical industry @ mab 
provide. And the road is broad ef0™™ hanc 


that all may travel abreast. St 


The war must still be won, and By perf 
peace secured. But forthright plant 
can help create the world tomorfoW Ele 
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TIPS 
On 


motors in the same plant. 


stitute for the conventional explosion- 

proof wiring system in hazardous 
locations. Hence we find such equip- 
ment and its attendant wiring being in- 
stalled in the numerous high octane 
gasoline refineries, alcohol distilleries, 
and other Class I locations where flam- 
mable volatile liquids, highly flammable 
gasses, mixtures or other highly flam- 
mable substances are manufactured, used, 
handled or stored. 

Such systems must, of necessity, be 
Perfect with respect to design and in- 


site is no satisfactorily safe sub- 
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Explosion-Proof 


WIRING 


Careful workmanship and emphasis on 
proper sealing of circuits highlight the 
“know how” of explosion-proof wiring 





| 
| 
| 
| 





OUTDOOR BANK of explosion-proof motors starters feed a group of pump 
Note sealing fittings on conduit at starters. 


stallation. 


ment, careless and indifferent work- 


“manship cannot be condoned. The slight- . 


est defect in the system may mean not 
only a temporary power shutdown, but 
loss of life and plant through an ex- 
plosion directly traceable to electrical 
origin. Manufacturers have provided 
the equipment and the National Electri- 
cal Code has provided the regulations 
for its use and installation. It is the con- 
tractor’s responsibility to install the 
system in accordance with those rules; 
and the inspector’s job to enforce those 





Choice of improper equip-. 


SEALING FITTINGS are prominent in 
the conduit work:on this built-up ex- 
plosion-proof power panel in a south- 
ern industrial alcohol plant. Installed 
by the Walter J. Barnes Electric Co., 
New Orleans, the panel contains main 
circuit breakers which feed groups of 
motor starters. 


regulations to the letter of the code. 

Contractors like Walter J. Barnes of 
New Orleans, who through specializa- 
tion in this field have developed a valu- 
able background in the “know how”, 
have a few valuable tips for those who 
have yet to figure or are just doing their 
first explosion-proof job. These include: 

1. Know the Code—Article 500 of the 
National Electrical Code covers installa- 
tion of electrical equipment in hazardous 
locations, giving precise definitions of 
the various classifications of hazard, the 
type of equipment, and rules for installa- 
tion and grounding. 

2. Know the Equipment—Numerous 
manufacturers have on the market ex- 
plosion-proof motors, switches, control- 
lers, conduit fittings, circuit breakers and 
lighting units (both incandescent and 
fluorescent). The contractor must keep 
up to date on the latest developments in 
this equipment and must know where 
to use each type. He should stock smaller 
accessories to expedite starting of jobs. 

3. Careful Design—The actual instal- 
lation “know how” is generally left to 
the contractor. Plans and specifications 
usually specify the type of equipment 
with the clause “installed in accordance 
with the N.E.C.” When and where to 
use sealing fittings is an important 
phase of the contractor’s knowledge. 
His guide is section 5014-b of the Code 
which definitely states that conduit runs 
shall be sealed off with approved fittings: 

a. Where conduit terminates in an 
[Continued on page 147] 


41 














Control Board Directs 





AINTENANCE SCHEDULING 
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CHAS. G. MARSHALL, chief engineer for Philip Morris, 
saw immediately the great possibilities of such a board as 
applied to his scheduled maintenance program. Here he 
holds one of the tape pegs which denotes that all tasks, 
to that particular point, have been performed. 


purpose of preventing unanticipated 

breakdowns has been rigidly en- 
forced for years at Philip Morris and 
Company's cigarette manufacturing plant 
in Richmond, Virginia. The mainte- 
nance itself was not the severe problem 
at Philip Morris but the matter of as- 
surance that all equipment had been in- 
spected and serviced was, until recently, 
the great difficulty. 

Chas. G. Marshall, chief engineer, 
was approached recently by a represen- 
tative of the Productrol board on its ap- 
plication to tabulating production quotas. 
However, production was not the prob- 
lem that Marshall was most concerned 
with. His contention is that if mainte- 
nance keeps out in front, production 
can’t help but follow. So with almost 
no consideration of the price, he bought 
the board on the spot for his mainte- 
nance scheduling program. He saw im- 
mediately its tremendous value for this 
purpose—hang the cost. Productrol’s 
man was astounded. Of the many boards 


W purose ofp maintenance for the 
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sold before, this was the first to be ap- 
plied to maintenance. 


WORK ORDERS are issued daily 
office clerk. The cards carry all pertinent information 


ii 
{| 


Peiitsittitititiiiey 


TSStersts tev ier mitted) (1vTi 








by the maintena 


provic 
MB daily. 


equipment including nameplate data, test results, dates, é stretc 
Only a portion of the board is in use now on an ex prim insert 
mental basis, but soon all space will be completely utilizi® of }10) 
The 

twelve 

spond with a horizontal column consis sent t 

ing of two parallel rows of holes. Tyg" b 

matel: 


Anyhow, what Marshall saw in that 
board was a solution to his sleepless 
nights. Here was something he could 
stick right up in front of his face. A 
card file is fine for keeping records, but 
when the drawer is shut—‘out of sight 
out of mind”; whereas a date line on 
this board would show up uncovered 
pegs that meant either certain equipment 
had or had not been inspected or serv- 
iced and this was what he wanted to 
know. The uncovered pegs stuck out 
like a row of sore thumbs. 


Description of Board 


Briefly, this is how the board has 
been adapted to the Philip Morris main- 
tenance program. 

The general appearance of the board 
can be seen in the accompanying pic- 
tures. On the left is a file of cards with 


a total capacity for 100 separate filings. 


Each separate file is numbered to corre- 
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files are held intact by a lucite stra 
and cards can be easily identified, t 


serted or withdrawn from the side (ap 


in the picture). 

Each separate file may contain 4 

many cards as practical, giving t 
board unlimited capacity. The 
measure 94 inches by 3 inches to 
the pertinent information of the equi 
ment. 
The bulk of the board is to the rig 
and contains many, many vertical al 
horizontal rows of holes to accommodd 
the pegs. Thousands of different coloft 
pegs are provided to indicate vafid 
operations or conditions. 

It will be noted from the pictures # 
each numbered horizontal row consis 
of two parallel rows of holes. Also nt 
that alongside the file of cards is a vet 
cal row of pegs, each with a string # 
tached and each with a numbered heal 
to correspond, both to the file num 
and to the horizontal row of holes. This 
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TYPICAL FILE CARDS are used for carrying per- 





tinent data. Note that test results are also entered. 











the various colored pegs for designated 
operations are inserted in the upper row, 
and the so-called “‘tape-peg” is placed in 
the lower row. The tape-peg can there- 
fore indicate that designated tasks have 
been performed depending upon its posi- 
tion, as will be shown later. 

A row of holes at the very top of the 
board and another at the very bottom 
provide a date-line that can be moved 
daily. Physically, the date-line is a string 
stretched between two pegs which are 
inserted in these upper and lower rows 
of holes. 

The peg area has been divided into 
twelve equal vertical columns to repre- 
sent the twelve months of the year, as 
can be seen in the pictures. Approxi- 
mately twenty-two horizontal holes are 
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CLAMP-ON TYPE METERS are used to take the load 
checks. A gradual replacement of all over motored drives. 
18 expected to raise the plant power factor and the overall 
Operating efficiency of the plant electrical drive. 





allotted to each month giving an average 
of five holes per week. 

The various colored pegs are given 
specific designations, as for example: 
tan—dis-assemble and thoroughly clean 
motor; black—blow out motor and con- 
trol; gray—change oil in gearhead only ; 
blue—grease all ball and roller bearing 
motors; yellow—oil all sleeve bearing 
motors; green—wipe and inspect all 
contacts ; etc. 

Now, each file contains several cards 
(one for each motor and control) cover- 
ing the equipment in a specific area 
or perhaps pertaining to a specific group 
of drives on a certain machine. The pur- 
pose behind this system of notation is 
that all the drive and control in this area 
is subject to the same conditions of dust 


VARIOUS COLORED PEGS in the maintenance control 
board are used to designate specific maintenance pro- 
cedures all the way from oiling and clean-motors to insula- 
tion tests and load checks. 


and air contamination and in general to 
the same operational sequence. Conse- 
quently, one peg will suffice for the 
group. That is, clean one—clean them 
all; oil one—oil them all; wipe and in- 
spect control contacts of one—wipe and 
inspect them all. 

Now suppose conditions are such that 
the motors and control of the motors in 
groups one through ten should be dis- 
assembled and cleaned every two weeks, 
because of the vapor-laden air which 
precipitates a gummy substance that ad- 
heres to both stator and rotor surfaces. 
It allowed to go too long without atten- 
tion, this coating sometimes completely 
fills the air-gap, causing friction and 
heat during rotation. It has even been 

[Continued on page 140] 












43 

















BENCH ILLUMINATION is provided 
by fluorescent fixtures mounted as an 
integral part of the bench frame. Note 
drop cords leaving twist-lock receptacle 
fitting at ceiling. Fixture cord is 
plugged into a bench receptacle. 


is the keynote to the design of plant 

production facilities of the Eastern 
Aircraft Division of General Motors, 
Trenton, New Jersey. And along with 
this portability is the provision of an ex- 
tremely flexible electrical distribution 
system. In addition to a well designed 
bus-duct network, the solution to the 
problem of illumination is noteworthy. 
Where equipment is portable and apt to 
be placed in any position (that most 
adaptable to the production procedure), 
it becomes quite a difficult problem to 
provide and maintain illumination levels 
required for close visual tasks such as 
aircraft assembly and inspection. 


Localized Lighting 


Localized lighting of some type is al- 
Ways required for close visual tasks 
regardless of high-level general illumin- 
ation. Where precision operations are 
to be performed or where inspections are 
critical, a heavy concentration of lumens 
are necessary and can be provided only 
by fixtures mounted close to the work- 
ing surface: However, where sufficient 
local light has been provided, the general 
illumination from overhead fixtures 
should by no means be neglected. 


Bis tio tages of jigs and benches 
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Fluorescents Provide 


LOCALIZED 


PORTABLE FLUORESCENT STAND 
that is adjustable both for height and 
position (that is, any angle between 
vertical and horizontal). These units 
provide localized light up-under the 
ship for final assembly operations. 


With these facts in mind, illumination 
design at Eastern Aircraft was devel- 
oped and the results achieved were grat- 
ifying. Fluorescent units were used al- 
most exclusively for general and local 
light. They have proven very satisfac- 
tory, especially in the case of localized 
lighting in providing a cool, efficient, 
evenly distributed and shadowless illu- 
mination at the high levels necessary 
for the work being done. 


of illumination required in aircraft a 


sembly and inspection. 
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benches are portable and can be move secure 
wherever convenient to fit the produ. 
tion requirements. In order to be wor 
thy of the “monicker” portable, of cours, 
their electrical outlets must be fed 
cord and plug—and they are. 

A network of conduit distribution 5 
supported overhead. Receptacle fitting 
are spaced at regular intervals and arg The 
of the twist-lock type. Drop cords dj sembl 
sufficient length are provided and mag§of st1 
be looped at the top to take up any ex capac 
cess. The drop cords go directly into ag be we 
two-pole manually operated fusible accom 
switch which is mounted on the inside steel : 
of the back leg at one end of the bench consis 

Circuits emanate from the switch ani arms 
feed four separate receptacles. Them paral 
benches are ten feet long and accom fuore 
modate two workmen. Each has five cross! 
feet of working area that is providel§ each ; 
with two receptacles and one fluorescetif§ Th 
fixture. The fixtures use two 100-watiff use pl 
3500 degrees white tubes and alti pull s 
mounted at a height of four feet abovg Juncti 
the bench top. Three wood suppomsyg sree \ 
rise from the back of the bench afiijf which 
carry a horizontal wooden beam frosig§ the a 
which the fixtures are hung. Each wtg crossy 
is supplied with a cord and twist-lock® of par 
plug which is plugged into one of tie ver, 
two receptacles provided for that work save 
ing area. In this manner, complete the pi 
tures can be replaced easily and quickly Ele 
to be taken to the shop for repair. Aly for h; 
maintenance is facilitated in that reflec gg perme 
tors can be lowered, cleaned, and pla 
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back in service much more rapidly than 
if they had to be cleaned while in place. 
part ofp Notice in the photographs showing 
bench illumination, how protection is 
h level obtained against dropping tubes. To 
prevent accidents it was necessary for 
plant electrical engineers to devise some 
scheme for holding tubes in place. Three 
thin narrow strips of spring steel of 
the right length were snapped into 
place, one at each end and one in the 
middle. Crimps in the longitudinal edges 
of the reflector provided the end sup- 
ports for the strips. Spring-tension 
from bearing against the under side of 
nspectioul the tubes, keep the ends of the strips 
€ moved securely in place in the crimped edges. 
prod In addition to this local lighting, an 
be wor abundance of general illumination: is 
o£ COWS provided by incandescent light in some 
© fed OM cases, and in other instances by fluores- 
cent ceiling fixtures. 
bution § 
» fitting Wing Stub Jigs 
and at™ The jigs in which wing stubs are as- 
cords if sembled, are large, heavy frames built 
and mam of structural steel. Each frame has a 
any em capacity for two wing stubs which may 
y into be worked on from either side as in the 
fusible accompanying photograph. Atop the 
e insittf steel frame is mounted a wooden frame 
e bench consisting of three V supports whose 
itch ani arms spread out and up to carry two 
s. Thm Parallel horizontal crossbeams. Four 
accom[™ fluorescent fixtures are hung from the 
as fie crossbeams to provide local light on 
rovidel each side of each wing stub assembly. 
yrescetif®’ §The fixture cords in this case do not 
00-wati use plugs, but instead are provided with 
nd att pull switches mounted in the four-inch 
t above Junction boxes. Two 100-watt 3500 de- 
upporisig Sree white tubes are used in each fixture 
ch ati Which is mounted about four feet above 
n frot the average working plane. The many 
ch uni Crosspieces, indentation and protrusion 
st-loct Of parts makes shadows inevitable. How- 
of the ever, using fluorescents as a local source, 
work § ave the most satisfactory solution to 
te fix the problem. ; 
wick Electrical distribution to receptacles 
, Alf for hand tool use is accomplished by a 
reflec Permanent conduit installation on each 
place [Continued on page 142] 
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WING STUB JIGS are provided with ample assembly illumination by 


localized lighting fixtures mounted on jib superstructure. Note the three 
thin spring steel strips used to hold fluorescent tubes from dropping out 


accidentally. 





FUSELAGE JIGS ‘are lighted by a swivel-mounted fixture on the end of 
a revolving boom. Illumination is provided here primarily for the work- 
men (or workwomen) who do fabricating 6r assembly operations within 


the body of the ship. 


PLENTIFUL GENERAL ILLUMINATION is provided by overhead installa- 





tions such as above. In this way, contrast is reduced to a minimum. 
Local units provide the extra foot-candles of light necessary for the par- 


ticular operations classed as close visual tasks. 
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Fundamentals of ELECTRONI 


cussed vacuum tubes in which the 
space through which the electrons 
flow is exhausted of all gases. If, how- 
ever, a small amount of an inert gas is 
introduced into this space, currents of a 
higher order of magnitude are practical. 


|: the previous articles we have dis- 


3. GASEOUS TUBES—THERMIONIC 
EMISSION 


A. Two-element Gaseous Tube— 
Phanotron 


In a gaseous tube a filament or cathode 
is used to emit electrons similarly to the 
element in the vacuum tube. The mole- 
cules of the inert gas completely fill the 
tube and as an electron usually travels 
with an enormous velocity from the 
cathode to the anode, it is very likely 
that the electron will collide with a heav- 
ier and slower moving molecule. A gas 
molecule moves approximately 1/600th 
as fast as an electron. The molecules are 
often struck by the electrons with such 
force that one or more electrons are 
knocked out of the molecule. The newly 
created electrons will travel toward the 
anode and may, in turn, set other elec- 
trons free and considerably increase the 
electron current during their transit to 
the anode. The molecule after losing an 
electron is no longer neutral and is 
known as a positive ion as it is posi- 
tively charged. Fig. 20 illustrates that 
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more electrons reach the anode than 
leave the cathode when the tube is first 
operated. 

These positively charged ions will be 
attracted by the negatively charged cath- 
ode and will neutralize the space charge 
between the electrodes. This is accom- 
plished as a positive space charge which 
is approximately equal in magnitude to 
the negative space charge produced by 
the ions. The resultant space charge 
approaches zero and the current to 
the anode is limited only by the load 
impedance. The gas in the tube may be 
completely ionized in approximately a 
microsecond and as the tube resistance 
is very low, a current flow of large mag- 
nitude may be accomplished almost in- 
stantly. The gaseous tubes utilize two 
electron emission methods; thermionic 
emission and ionization by collision. 

The mercury vapor diode tube char- 
acteristics are compared to those of a 
vacuum tube in Fig. 21. At very low 
voltages as shown by Fig. 21, the anode 
current I, increases with an increase in 
anode voltage E, in the same manner as 
in a high vacuum tube. However, at 
some critical potential which is slightly 
in excess of the gas ionization potential, 
the full cathode emission current may 
be obtained with little or no increase in 
anode potential. This type of tube finds 
wide application as a rectifier as it con- 
ducts only when the anode is positive. 





Similar to a diode vacuum tube, it wil 
not conduct current when the anode is 
negative. For full wave rectification th 
tubes are sometimes built with a filamett 
or cathode and two anodes in the sant 
tube. The operation of this tube i 
equivalent to two separate diode tube 
Either the half or full wave gaseous tub 
is known as a phanotron. 

Since the ions eventually fall into th 
cathode, the voltage drop across the tule 
must be maintained below a certain max 
imum and critical value or the voltagt 
will accelerate the ions to a velocity high 
enough to disintegrate the cathode. Tht 
ionization potential of mercury is 104 
volts and is the lowest voltage at whit 
ionization will occur. The cathode i 
rapidly disintegrated and permanent) 
damaged when the tube drop exceeds 2 
volts. Tubes of this type are frequentl 
operated with approximately 15 volt 
potential between the cathode and anode 
At this and voltages less than 22 volts 
the cathodes have a very long life. 

Hot cathode mercury vapor 
should always be operated within ad 
nite temperature range as the tempelt 
ture determines the mercury vapor pié 
sure. When the pressure is too low (Io 
operating temperature), the voltage © 
quired for complete ionization ex 
the voltage at which cathode disinteg™ 
tion occurs. When the pressure is 

[Continued on page 144] 
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Construction 
Forecasts 


Underlying the postwar planning of 
the electrical contractor is the question 
of what course the construction in- 
dustry will follow in the days ahead. 
One authoritative forecast based upon 
the work of the Market Analysis Com- 
mittee of the Producers Council, the 
national organization of manufacturers 
of building materials and equipment, 
is summarized in the lead story “Post- 
war” in this issue. 

In using construction statistics in 
our own planning and thinking it is 
important to emphasize again and 
again, however, that the course of elec- 
trical work is in the direction of a 
larger share of the construction dollar 
through (1) increased lighting and 
utilization per unit of space or area, 
(2) closer relation to function, (3) im- 
proved lighting as an inevitable ele- 
ment of modernization, and (4) rapid 
technological improvements which 
create new jobs for electric power such 
as refrigeration or television. 

A major weakness of construction 
statistics as an index to potential elec- 
trical business is that they do not reflect 
the effects of industry promotion in 
specific fields such as industrial mod- 
ernization or residential lighting. 
Sound adequate wiring and lighting 
promotion through full industry co- 
operation could conceivably run the 
value of electrical work up to an aver- 
age of 10 percent of total home con- 
struction. The increase in electrical 
work would be enormous but the effect 
on total construction figures relatively 
minor. And the same principle would 
work in reverse. Indifferent market 
development might leave electrical 
work behind in the forward course of 
total construction. 

It is apparent, therefore, that our 
future statistics are a matter of our 
own industry boldness and vision now 
and how much we are willing to do in 
the way of promotion and salesmanship 
in the postwar period. No other ele- 
ment of the construction industry has 
such a clear opportunity to write its 
own ticket. 
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- D 10 7 : 0 b W. T. Stuart, Editor 


New Code For 
New York 


Back about the time we were running 
behind the local gasoline buggy shout- 
ing “get a horse’, New York City 
passed itself a municipal electrical code. 
If its writers had known what they 
wrought on that immortal day they 
would have insisted that their portraits 
be steel engraved on the document as 
a memorial to their efforts. It was to 
persist for thirty years, collecting 
amendments and bulletins as time 
marched on. 

A few weeks ago, the mayor signed 
a new streamlined job known as Title 
B of Chapter Thirty of the Adminis- 
trative Code of the City of New York. 
It follows the 1940 National Electrical 
Code. It includes an article on fluores- 
cent lighting installation. It will go a 
long way toward simplifying code ad- 
ministration in the big town. 


Shaped Fluorescents 
Planned 


Announcements by two of the leading 
manufacturers just before the first of 
the year told of plans for circular 
fluorescent lamps in 20, 30 and 40 watt 
sizes, outside diameter, 84 inches, 124 
inches and 16 inches respectively. 

No production facilities have yet 
been made available and it is evident 
that the preliminary announcement is 
for the guidance of architects and de- 
signers who may include the new lamp 
in their postwar plans. 

Shapes in fluorescent lamps offer 
many possibilities for adaptation to 
special fixture designs, however, the 
linear source that fluorescent lamps 
gave us is functionally suitable for so 
many jobs that it is to be hoped that 
too miuch design emphasis on special 
shapes approaching the incandescent 
lamp will be avoided. Even if fluores- 
cent lamps could be installed in any 
socket it would be a questionable bless- 
ing. It would probably do more to per- 
petuate bad luminaire design and spac- 
ing, inadequate illumination and a lot 
of other mistakes of the long past, than 
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it would contribute to lighting develop. 
ment. 

Our best wishes for the new circuly 
shapes but let’s keep our new ligt 
source in distinct and different forms 
from the still available and still usefy 
incandescent Jamp. 



















Bookkeeping 
Made Easy 


On a monumental job of laying ou 
simple, sensible and uniform methok 
of bookkeeping for members of th 
National Industrial Service Associa 
tion, Frank Willey and Selden High ¢ 
Cincinnati have just released the sum 
marizing chapter. The series is now it 
the process of editing and modification 
in line with suggestions which hav 
been made during the course of it 
preparation. 

Such a job as this rarely receive 
the recognition that it deserves, but i 
is a well known business axiom: that 
money can be saved through modem 
accounting and bookkeeping method 
as well as through modern sho 
methods. 

NISA has done well to sponsor thi 
activity, but special credit must go ti 
the committee members who turned ott 
a very thorough job. 














































Save and Salvage 
Paper 


Rather than issue specific curbs of 
paper use which would work real hart- 
ship on many businesses, the WPB his 
asked us all to enlist in a voluntafy 
paper conservation program. Such 
saving will insure the supply of wa 
production needs and prevent % 
crippling overall cut in civilian paper 

Paper is a business essential, for 
correspondence, advertising, records 
wrapping and packaging, and everyott 
uses it. And the most important sar 
ings are those which do the same jo 
with less. 

Using substantially less paper 18# 
test of ingenuity and resourcefulness 
But a real start can be made just 
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keeping the problem in mind every 
time you write a letter, set up business 
forms or prepare advertising material. 

On top of conservation in use, tons 
of valuable paper can be recovered by 
intensive salvage. Handle waste paper 
so that it can be readily bundled. Get 
it to your local paper salvage station. 
It is vital material. 


For Intelligent 
Machine Operation 


We like the yarn of the electric 
motor control expert who built an auto- 
mobile. He installed intricate protec- 
tive devices to guard the motor from 
harm. If the water in the radiator ran 
low, or the hill was too steep, or the 
speed too fast, or the oil down or the 
battery low, it cut off the ignition. It 
was all very simple and foolproof. Since 
the engine was fully protected and 
would automatically stop if there were 
trouble, there was no need to know 
anything about its operation. Conse- 
quently there were no instruments to 
guide the driver. 

Identically, the same fallacious rea- 
soning in electric motor application we 
accept as standard. If the motor stops 
on overload our work is done. Or if it 
stops too frequently, and ties up pro- 
duction of a few thousand dollars worth 
of goods, we install a larger motor and 
bigger overcurrent relays. Yet the 
idea of giving the machine operator a 
small panel so that he can exercise in- 
telligence in its operation is so rare 
that it is practically never considered 
in ordinary motor and control appli- 
cations, 

Why? I think it is a simple case 
of compartment thinking, instrument 
makers concerned with instruments, 
motor and control manufacturers con- 
cerned with improvement of their prod- 
ucts, and machine manufacturers con- 
cerned with like details. It is pretty 
much up to the man who installs the 
apparatus to put the heat on all so that 
we may have simple and inexpensive 
Instrument panels, either as a part of 
motor contro] apparatus or as distinct 
€quipment available as standard ap- 
paratus, 

Motor installations should have the 
best possible protection, certainly. We 
have an equal responsibility to provide 
means for intelligent machine opera- 
tion. The necessary data is in the 
Moter circuits waiting to be reported, 
Not occasionally, but continually, by 


Permanently installed electrical instru- 
ments, 


Electrical C ontracting, January 1944 


Quality Doesn't 
Just Happen 


The laboratory facilities of one of 
the leading wire manufacturers re- 
cently gathered themselves together in 
new quarters under one roof. We were 
invited to inspect the building and see 
something of the laboratory background 
of insulated wire. The intricate chem- 
istry and metallurgy, the delicate proc- 
ess control and the rigorous testing 
that go to make electrical conductors 
are impressive and thought provoking. 
It is the solid foundation of our great 
technical industry. 

All of the research, from the per- 
sistent reaching out for new facts to 
the carefully controlled manufacturing 
methods, winds up as wire which we 
take pretty much for granted. The 
“quality” of the product, a word we 
all use rather glibly, got there by ever- 
lasting research and painstaking im- 
provement of details. 

And out of the pressure for special- 
ized war products such as high fre- 
quency cable or cold resisting insula- 
tion, laboratory work on insulated 
conductors has shot years ahead. Our 
postwar electrical contracts have al- 
ready started in the test tubes and 
retorts of wartime research. 


War End 
Speculation 


A good friend and most useful critic 
commented the other day on our use 
of the opening paragraph of Washing- 
ton Notes to report speculation on the 
war’s end. Isn’t it out of harmony, he 
asks, with the straightforward, how-to 
sort of information one expects in 
Electrical Contracting? 

It is a fair question. The only men 
who actually know the timing of the 
basic military plans which will bring 
the war to an end are not talking. The 


source of our comment must be specu- 
lation. But a round-up of speculation’ 


in the complicated Capitol maze is 
probably as close to fact as any specu- 
lative forecast can be. 

As for the importance of the sub- 
ject, there is no other future event so 
definitely vital to the interests of, not 
only our nation, but of our industry 
specifically. Thus, in our opinion, any 
information, no matter how meager, 
that might help to guide thinking and 
preparation for the war’s end is useful 
to those who read these pages. We hope 
it will be accepted, as the indistinct 
backdrop of the Washington scene. 








Washington Notes 


> Great events are predicted mo- 
mentarily, bearing directly upon the 
length of the war. Speculation is 
abundant that the news will be good. 
Meanwhile the official warnings per- 
sist that this is no time for optimism. 
> More motors will be available for 
orders rated AA-5 or higher but 
without certification. Purchasers, 
however, must have no idle equip- 
ment adaptable and must make an 
effort to obtain used motors. 

> Men being released from the 
armed forces at the rate of 70,000 
per month are helping the manpower 
situation, but father draft will go 
on, digging deeply into the present 
supply of men. Actual total shortage 
will continue, although apparent 
labor surplus conditions may occur 
as programs change. Despite at- 
tacks, 1944 will call for about 20 
percent more production than 1943. 
A total labor force of 66,300,000 is 
seen by July 1944. Construction 
workers released by decline will be 
absorbed by shipbuilding and air- 
craft plants. 

P Reconversion will not be held up 
until the war is over. Present think- 
ing of WPB officials involves three 
stages, (1) when a sufficient surplus 
of certain types of munitions is 
available, (2) when the war in 
Europe is won and, (3) when the 
Jap is sunk. 

> Results of OCR’s study of dire 
consumer needs will be acted upon 
promptly. Many were surprisingly 
simple, like steel wool. Electric 
irons and other appliances may soon 
be available again in limited quan- 
tities including 64,000 domestic elec- 
tric ranges. 

> Average construction rate in '1944 
is estimated at about 33 percent of 
1942. The 1943 program was 69 
percent of 1942. 

The 24,000,000 ton goal of new 
ship construction for the past two 
years has been substantially ex- 
ceeded, according to a report by 
Rear Admiral Howard L. Vickery. 
> WPB is studying all steel orders 
with a view to removing unneces- 
sary restrictions on civilian produc- 
tion, two major aluminum plants 
planned won’t be built. Materials 
generally are easier. 

Inventories of fabricated articles 
and components hanging from modi- 
fication or termination will move 
into regular trade channels. 
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BRIEF ARTICLES about practical methods of installation and maintaj 
electrical wiring and equipment and up-to-date estimating and office 
tices. Readers are invited to contribute items from their experience to4 
department. Ali articles used will be paid for. 3 


PRACTICAL METHODS 












WIRING TROUGH FACILITATES 
FURNACE INSTALLATION 


WIRING 





To speed up installation when ship- 
ments began getting bad, Phil Caminiti, 


plant electrical engineer for Brewster . 


Aero Corp. of New York City, resorted 
to the use of custom-built wiring 
troughs for each new job. The result 
has been an extensive saving in steel 
conduit. As soon as a job is laid out to 
the extent that dimensions can be ob- 
tained for lengths, and number and 
sizes of wires, an order is sent to the 
sheet metal department for a certain 
length of trough of the required cross- 
section. The trough is made up from 
thin-gage sheet steel with a cover — 
drilled every twelve inches on each 
edge. Edges are extended inwardly on 
the open side of the trough to enable 
drilling and tapping, so that the cover 
can be fastened securely with stove- 
bolts. 

A typical installation of this wiring 
trough is in connection with a salt bath 
holding furnace for aluminum heat treat- 




























































































Special brown 


argletype 
-- thermocouple 





* 


CUSTOM-BUILT wiring channel carries 

the numerous calrod circuits for this 

aluminum heat-treating furnace. Con- 

duits from main control panels enter at 

bottom of trough and condulets emerge 

from atop carrying connecting leads to 
calrod terminals. 


ing. The furnace is divided into four 
sections, each section furnished with 
six calrod units (three each on opposite 


_ Thermocouple 





































’ 
tron it—t 1! 
ee a = 208 60.56 ---Thermocouple------ ~~ 
“ * 
Ws 3-pole double throw Y-Aknite 
switch en contactor panel 
Note: Ycornection 7s obfaired 
Brown with switch in lett position.This 
potentio- provides $ power input. 4 con- 
meter Pustr nection is obtained with switch 
eyrometer | | buttor x in right position. This provides 
controller, \ | station.. full power input. 
’ a General wiring system showing 
aa thermocouple location, group con- 
y Note: groups trol of Calrod units, and Y-Acon- , 
4 Contro/ circuit 2land IY nections,200kw.-208 volt, 60cycle, 
\ ore similarly 3 phase Calrod salt bath furnace 
‘WOu-60v-/9 cormected for aluminum max. temp. 1000°F 


SCHEMATIC DIAGRAM showing the wiring of one section of the salt bath holding 

furnace. The three-pole double throw knife switch is used for wye-delta reconnecting. 

Because of the number of wires entailed in the complete installation, wiring trough 
is used to encircle the furnace carrying all the circuits. 
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sides) and one thermocouple. The wit. 
ing is according to the .accompanying 
diagram. By throwing a ring of wiring 
trough around the furnace, the actu 
wiring job was considerably simplified 
The four contactor panels (one fo 
each furnace section) were mounted on 
the building wall about four feet from 
the furnace. Conduits carry the circuit 
down to the floor, across and up into the 
wiring channel as shown in the photo, 
Wiring channel was also used to carry 
distribution circuits to, and connect the 
four main panels. 

Another feature of the installation is 
the provision of a double-throw switch 


MAIN CONTROL PANEL in which 
is located the magnetic circuit breaker 
and the manually operated wye-delta 
knife switch. Start-stop button ana 
safety switch for 120 volt control cir 
cuit is mounted on side of each panel 
box. The small conduit below carries 
the pyrometer circuits. 


to allow the load to be reconnected from 
wye to delta or vice-versa. Each se 
tion is separately controlled by a pyromr 
eter potentiometer which automatically 
maintains the preset temperature as iF 
dicated in the accompanying diagram 
When bringing up the temperature mh 
tially, the furnaces can be manually s¢ 
to wye connection with one-third powe! 
on, so as not to burn out the calr 

units. Once up to temperature, and 
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Declaration for 





Independents 





N our field, independent jobbers have made 
important contributions to the war effort. At 
the same time, despite the handicap of restric- 
tions, they have maintained an adequate service 
of civilian supply. 


) This record of achievement is vital in the plan- 


ning of a program of postwar expansion for 
Sylvania as an independent in electrical goods 
manufacture. There will be many more and dif- 
ferent Sylvania products than ever before — 
products to sell to the home, to commerce and to 
industry. 


War assignments increased Sylvania’s 1942 pro- 
duction 57% over that of 1941 — and produc- 
tion for, the first nine months of 1943 exceeded 
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that of a comparable period the previous year 
by 93%. This makes for greater strength and 
experience in research and manufacture. 


When peace lifts the restrictions and expands 
operations, Sylvania, as an independent manu- 
facturer, will look first to independent jobbers 
for a means of distribution. Working together 
to supply better things for more people, indepen- 
dents can and will develop markets for new and 
improved products to their mutual advantage. - 


This declaration for independents by an indepen- 
dent is made with full recognition of prewar 
trends in our business, but with confidence that 
there will always be a place at the top in the 
future. 


"Tt pays to sell SYLVANIA” 


te SYLVANIA ELECTRIC PRODUCTS INC. 


EXECUTIVE OFFICES: 500 FIFTH AVENUE, NEW YORK 18, N.Y. 


INCANDESCENT LAMPS, FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES, RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES, ELECTRICAL APPLIANCES 
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after the crystallized salts have become 
liquid, the 3-pole double throw switch 
reconnects the calrod heating units to 
delta which advances the power input to 
full on for maintaining automatically the 
preset temperature. 


VIBRATING 
CONVEYORS 





INDUSTRIAL 


Magnetic conveyors have been de- 
veloped for handling powdered material 
such as grains and flours. The conveyor 
chute itself is totally enclosed to elimi- 
nate dust and overflow. The chutes will 
carry material up or down with equal 
ease; they are particularly advantageous 
where there is low head room and not 
much elevation. 

The Norton Company of Worcester, 
Mass., uses these magnetic conveyors 
for moving their abrasive grains from 
department to department. The mechan- 
ics of movement are very simple. As 
the armature of the magnet moves back 
and forth at the same frequency as the 
supplying current (i.e. 60 cycles in this 
case), the bottom of the conveyor chute 
is given a succession of light “kicks”. 
This succession of “kicks” hops the ma- 
terial along at a rate depending upon the 
weight of the material being moved and 
the size and spacing of the magnets. 

Stops are adjusted to the ears of each 
armature with a spring action applied 
to tend to retain it in a back position. 
Thus the stops and the spring action 
prevent the armature from actually hit- 
ting the field pole and damage to lami- 
nations is eliminated. To increase the 
intensity of and duration of the magnetic 
waves, (i.e. to amplify the “kick”) 15 


7o vibrator 
units 






440v. 
OOW ac. 
15v ac. 














WIRING DIAGRAM of the magnetic 
conveyor circuit. Direct current at 15 
volts is superimposéd on the 440 volt, 
60 cycle current via the m-g set. In 
this manner, the intensity and duration 
:of the magnetic “kick” is much 


amplified. 
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volt d.c. is superimposed on the 440 
volt, 60 cycle power as in the accom- 
panying wiring diagram. In this par- 
ticular case, each magnetic unit takes 
about 1 amp. of 440 volt and 3 amps. of 
the 15 volt d.c. This value is of course 
determined by the design of the unit, but 
is however controllable by the d.c. gen- 
erator field rheostat. 

It was thought at first that consider- 


‘able Maintenance would be required in 





MAGNETS spaced on three-foot centers give the bottom pan a succession of silé 
“kicks” which hops the grains along the conveyor line. Material can be moved byt 
means uphill or down. 


MAGNET CONTROL for one section of conveyor is mounted on this panel. Th 
rheostat is used for generator field control of the m-g set that can be seen to thet 
of the panel. 









the repair of broken wire connect 
However due to the extremely ¢ 
operation and special flexible com 
tions, no trouble has yet been en 
tered and maintenance is practi 
non-existent. In view of the abseneet 
belts, bearings and driving motors, ## 
a definite maintenance advantage ™ 
the conventional type of conveyor. * 
application is limited however to gm 
flours and like matérials. 
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USERS GAIN IN MANY WAYS... 


ois Dry Type 
~ Transformer 





EYEN in the best designed plants there are spots where costs 
can be cut and efficiency improved with AmerTran Dry Type 
Transformers. A step-down from your 460 volt circuit will enable 
you to pull out badly underloaded motors and utilize fractional 
horsepower motors as more efficient units for light work. Or you 
can gain the lower industrial rate for lighting. You can make 
your power circuits an economical source of low voltage for 
heating, heavy circuit testing, etc., by means of an AmerTran 
Dry Type Transformer. 

AmerTran Dry Type Transformers are available for outdoor 
or indoor location. They are used for such applications as insulat- 
ing circuits, balancing loads on three-phase systems, boosting line 
voltages and phase changing. A complete description of AmerTran 
Dry Type Transformers for these applications will be furnished 
upon request. 


AMERICAN TRANSFORMER COMPANY 


178 EMMETT STREET - NEWARK 5S, NEW JERSEY 








BLACKOUT PROOF SERVICE 
FOR ESSENTIAL CIRCUITS 


INDUSTRIAL 





The conventional method of serving 
electric time clocks, public address sys- 
tems, plant intercommunicating systems 
and low voltage electric instruments, is 
from the lighting circuits. However, 
under present conditions with blackouts 
likely to occur, such a design might 
cause trouble. 

All of these necessary auxiliary cir- 





TRANSFORMER UNIT and double- 
throw switch assure continuous opera- 
tion of essential low-voltage circuits 
during blackouts. Circuits are normally 
fed from power system through trans- 
former. If power fails, circuits can be 
fed from lighting system. 


cuits are fed from the power system at 
the Tool Steel Gear and Pinion Company 
plant in Cincinnati, Ohio. If a black- 
out occurs, pulling the main lighting 
breaker will not affect them. The under- 
lying reason for this is that electrical 
instruments in the heat treating depart- 
ment must be in operation at all times 
and the public address system is used to 
direct plant activities during a blackout. 

Outstanding proof of the effectiveness 
of using the P.A. system for blackout 
instructions was made when the entire 
plant was blacked out and shut down 
from full operation to a dead stop in a 
period of 1# minutes. Similar speed in 
getting under way again was also evi- 
denced. 

Several 14 kva., 220/110-volt, single- 
phase, double-wound transformers are 
used to feed. these circuits from the 
power system. Each unit is equipped 
with a double-throw disconnect switch 
which in one,positiqn’ throws these cir- 
cuits across ‘the 110-volt side of the 
transformer and in the, other, across the 
110-volt lighting system. Thus, if it 
becomes necessary’ tg kill the power 
circuit to make repairs or extensions, 


54 


these auxiliary units can be kept in 
operation by feeding them through the 


lighting circuits. The normal switch 
position is on the transformer side and 
is changed only in case of a power cir- 
cuit failure. 


HINTS ON 
NON-METALLIC WIRING 


WIRING 





Recent experiences of Chicago elec- 
trical inspectors covering knob and tube 
and other non-metallic wartime wiring 
installations has led the Electrical In- 
spection Department of Chicago to issue 
the following installation suggestions to 
contractors doing this type of work. 

Boxes and Covers—Only non-metallic 
boxes of approved design and type may 
be used. Non-metallic covers should be 
used on non-metallic boxes. 

Box Supports—Outlet boxes for 
switches and receptacles should be se- 
curely fastened—a lath is not considered 
adequate support. 

Conductor Supports — Supports for 
wires entering boxes should not be more 
than six inches from the box to hold 
loom securely and prevent wires from 
falling from the box. Other supports 
must be spaced not more than 44 feet 
apart. Supports should be provided not 
more than six inches from and as close 
as possible to splices or taps and a tube 





provided if required to pass over gilt (4 
wires. 
Walls and Joists—To protect copy 
tors passing through walls that 
thicker than the length of a single 
a tube of non-inductive material 
proper length should be installed yam 
porcelain tubes inserted from each aa? 
and butting together within the noni 4 
ductive sleeve. Tubes in vertical joi 
should be so located as to be proten 7 
from driven nails. When pas 4 
through plate of studding or flo 4 
tube at least three inches long shoul 4 
provided to protect the wire from play 
which drops through lath. 
Conductor Clearances—In conce 
work, wires should be not less than th 
inches apart with a one inch cleara 
all around the wire. In open or expog 
wiring, spacing between conduct 
must be not less than 24 inches with 
inch clearance all around the wire, 
applies to 110/220 volt light or pe 
wiring. When passing through joi 
wires should be not less than 24 ind 
from the floor above to prevent dam 
from nails driven in the floor. 
Troughs and Guards—Troughs 1 
be installed to protect exposed condi 
tors where subject to moisture from dn 
ping pipes in wet or damp locati 
Guard strips are required where op 
wiring is run overhead on ceilings, 
less than seven feet from the floor. Str 
should be $-inch lumber and should 
tend beyond the last knob or ck 
Exposed wiring on side walls must! 
boxed in up to a height of seven feet 
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SILVER RING BUSES for the aluminum pots are assembled on tables such as this is 
Neus York city’s Aluminum Company plant. ( : 
it is to protect the silver while it is being handled. All the bus sections were ari 
oversize to specification before shipment from the Treasury Department so hee 
bar would have to be reamed. Nor could the bar be tapped, filed, sanded, or mutt 

in any way. 











Note the Treasury guard whose dw) 
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PICK 
THIS MOTOR 


@ Where medium starting and 
breakdown torques are required. 








_ @ Where starting currents must Certain small motor jobs call for frequent starting . . . the kind 
F oa ge gg standard rated of repeated “stop and go” that’s tough on motors. 





When this type of drive is needed, special attention should be 






na @ Where frequent operation is call- ; 2 

ty ed for and duty cycle is more than given to the starting current taken by the motor, as some motors 
*)_ 1000 hours per year. require considerably higher starting current than others. 

hi “Type FH General-Purpose Split- Type FH General-Purpose Split-Phase Motor is just the motor 
f Phase Motor you'll want when medium starting and breakdown torques are 
if. ” needed. Starting current is low—within standard NEMA values. 
a PHASE—Single CYCLES—60O, 50, 25 ° ° ° 

~~ HORSEPOWER—1/20 to 1/3 Type FH motors are especially suited for blowers and circu- 
f VOLTS—115 or 230 lating pumps aboard ships; heating fans and oil burners in war 
| st=Ds— (approximate full load rpm) plants and similar frequent-starting applications. 
es 
r 60 Cycles .. . 3450, 1725, 1140, 860 ASK FOR APPLICATION HELP 

50 Cycles ... 2850, 1425, 960 

~ 25Cycles...1425 Small motors have gone to war... some on wartime applications 






of peacetime products . . , many others on specialized war applica- 
tions. For further information on Westinghouse small motors, 
watch for additional “Torque Talks” or write Westinghouse 
Electric & Manufacturing Company, East Pittsburgh, Pa. — }.93195 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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Transfer Fittings—When changing 
from conduit or BX to an open wiring 
addition or extension, approved terminal 
fittings should be provided. 


GASOLINE WINCH 
FOR TOWER WORK 


INDUSTRIAL 





In stee] mills employing blast furnace 
operation, bushing and insulation mainte- 
nance presents quite a problem. Blast 
furnace “slips,” caused by cave-ins of 
the upper coke-crust in the stack, send 
up clouds of flue dust which settles on 
the porcelain insulators and bushings. 
A little moisture plus some sunshine 
coats the entire surface of the insulator 
with a hard crust. This flue dust coating 
provides an excellent leakage path to 
ground. If not removed in time, flash- 
overs will occur, and the porcelain be- 
comes cracked and pitted necessitating 
new porcelain. 

Carnegie-Illinois Steel Corp. has quite 
successfully licked this problem through 
their Improvement Record System 
whereby employees contribute materially 
in procedure simplification through a 
suggestion program. 

At one C-I plant, the 44 kv. tower 
lines parallel the blast furnace stacks 
and the insulators accumulate flue dust 
coatings at a rate necessitating replace- 
ment every two months. Tower work is 
thus seen to be extensive. In order to 


reduce line outage to a minimum, spare 
insulator strings are stocked in such 
quantity to allow complete renewal. The 
coated insulators are then soaked over 
night in a flue dust solvent, wiped clean, 
dried and returned to stock. 


THIS GASOLINE DRIVEN WINCH is used to carry the span load in the replace- 


Over a period of time during which 
various simplified procedures have been 
adopted, the replacement job has been 
reduced from a two tower man eight 
hour job to a one tower man four hour 
job. The present procedure involves 
the use of a gasoline driven winch to 
carry the span load in place of the much 
slower and troublesome method utiliz- 
ing pulley blocks. Light aluminum 18 
foot ladders are used in place of wooden 
ones reducing handling weights from 78 
pounds for the wooden ladder to 35 
pounds for the aluminum. The light 
weight ladder permits easy manipulation 
in the air by one tower man. Hooking 
the ladder over the tower arm allows 
him to drop down into work position 
where he attaches the winch line. As the 
winch picks up the span load, he un-pins 
the insulator string, drops it to the 
ground, pins in the new string, bolts 
the hi-line at the connector and proceeds 
to the next string. 


HIGH VOLTAGE FIXED EXPENSE 
CAN SHORT CIRCUIT PROFITS 


MANAGEMENT 





By Arthur Roberts 


The overhead problem for those con- 
tractors who are not flush with war 
business is especially acute today. 

Why do some electrical contractors 
suffer more over headaches than others, 
particularly at a time like this when it 
is necessary to keep expenses at mini- 
mum to get by? From our field studies, 
we can supply the answer. Our audits 
invariably disclose that the contractor 
with high fixed expense is the man who 










ment of high tension insulators. It is also used in remote areas where customary 
sources of power are not available. In grinding slip rings, the cable is removed from 


the drum and belted to the shaft of heavy rotors for rotation during the operation. 
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goes off the beam in trying to cut op 
head. The contractor with low & 
expenses has an easier job to econom 
This is one feature of overhead that fe 
contractors understand and explains y 
some are able to get out from unde 
high overhead with comparative ¢ 
whereas, others meet all kinds of 
lins. 4 
For illustration take electrical om 
tractor Jones with a volume of $121§ 
in 1941, before Pearl Harbor started, 
stricting operations. That year his oy 
densed profit and loss statement shows 


oe OOTP EGET oe eres $1216 
729 


















Cost of sales 





NN Te 
Overhead expenses 









Fixed expense ....... $28,360 (2) 
Variable expense ..... 14,180 (1) 
Total overhead expense ......... $42, ; 
; ( 
Net profit on 1941 sales .......... $6,10 ‘a 
Now, take electrical contractor Smif : 
with approximately the same volume i ( 
1941, and similar operating ratios, ; 
his condensed profit and loss statemem | , 
shows: 
BN ahekteaes Saket eye r $1210) 
et S| . eee em 7261 { 
Maren ob e6les ... 66k scieeecs $484n 
Overhead expenses 
Fixed expense ....... $14,110 (1) . 
Variable expense ..... 28,220 (2) 
Total overhead expense es ee S4. : 
Net profit on 1941 sales .......... $607 


Along comes 1942 with price contn 
shortages, priorities and other wartim 
Gremlins that depressed volume, so but 
contractors decided to swing the a 
on overhead. Jones got this res 
shown on his profit and loss stateme 
for 1942, 


Sales 
Cost of sales 


Margin on sales 
Overhead expenses 
Fixed expense 

Variable expense 











Total overhead expense 











Net profit on 1942 sales 
Smith got this result in 1942. 
Sales 
Cost of sales 








eo eeeer reer reer eeee 












Margin on sales 
Overhead expenses 
Fixed expenses 
Variable expenses 





$14,110 
19,754 + 








Total overhead expenses 












eevee reeee 


Net profit on 1942 sales " 

Both contractors experienced a sina 
decrease in sales volume, and note age 
that Smith’s sales were $600 less ™ 
Jones, yet, he earned $6,456 net pf 
against $2,274 for Jones. The J® 
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FOR PEAK 


\NLIGHTING PERFORMANCE 


@The satisfactory performance of fluorescent lighting 
depends to a great extent on the Ballasts,—and at 
Jefferson Electric the importance of this unit is well 
recognized,—and design, selection of all materials, 
construction and expert craftsmanship all contribute to 


_ the reliability for which transformers and ballasts bear- 


ing the Jefferson Electric mark have long been known. 
Where groups of fluorescent lamps are installed, 
great savings in copper and other metals are possible 


, by using Multi-Lamp type Ballasts. Costs are cut and 


installation time reduced. Four 100-watt lamps, for 
example, served by one Four-lamp Ballast saves 50 
per cent of the cold rolled steel, silicon, and copper 
required for two two-lamp 100-watt Ballasts. Too, 
power losses are reduced, and since four-lamp Ballasts 


JEFFERSON | 


_ LEGIT 


BALLASTS 


For Fluorescent 
Lighting 
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may be used on 250-280 volt circuits, conductors can 
be smaller than for 110-130 volt circuits, another 
saving of copper. 

Jefferson engineers introduced Ballasts with bottom 
leads to facilitate installation on shallow wiring chan- 
nels, available in the popular capacities,—two- and 
three-lamp 40-watt; two- and four-lamp 100-watts. 

Write for Bulletin 421-FL which carries full data. 
Recommendations of our engineers are yours for the 
asking. . . JEFFERSON ELECTRIC COMPANY, Bellwood, 
(Suburb of Chicago) Illinois, Canadian Factory: 60-64 
Osler Avenue, West Toronto, Ontario. 


SINGLE 
LAMP 








PERFECT CRANE 
PERFORMANCE WITHOUT 
PUTTING IN DC 


New C-H Control 
provides dynamic braking, full 
range of stable lowering speeds, 
accurate inching... all on AC 


Cutler-Hammer engineers have answered another 
long-standing problem of industrial America. 
Factories can now operate cranes on alternating 
current. No need for installing expensive gener- 
ating equipment when direct current is not avail- 
able. No costly, troublesome load brake for a 
makeshift lowering arrangement. 

The new Cutler-Hammer AC Crane Control for 
the first time provides dynamic braking for all 
sizes and types of crane hoists, over a full range 
of 5 stable lowering speeds on alternating cur- 
rent operation. It provides accurate inching for 
spotting loads, setting slings, etc. . . . and un- 
varying response through the years without ad- 








You should insist on this outstanding engineer- 
ing advance for your next crane. Write or wire 
today for full information. CUTLER-HAMMER, Inc., 
1306 St. Paul Ave., Milwaukee 1, Wis. Associate: 
Canadian Cutler-Hammer, Ltd., Toronto, Ont. 
An ingenious control sysiem solved the pro i 
lem. Standard AC motor and this typical pane! =} 
of standard Cutler-Hammer units do the entire 
job. Both | and magnetic types of con- 
trol available. ‘ 
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CUTLER-HAMMER# 
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MOTOR CONTROL == 








Milwaukee Plants. 
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justments. Operators can trust it and save time. - 











lies in the fixed to variable ratio, yy 
contractors assume that an expeng:; 
an expense and although this is copred 
insofar as the dollar-for-dollar obj; 
tion is concerned, there is a big diffe, 
ence between a fixed expense anj 1 
variable expense in its effect on prof, 
when sales swing low. Then, a high 
ratio of fixed expense may make j 
impossible to show a satisfactory proj 
with the best business managemey 
That is the main reason why some oy 
tractors find it tough sledding toda 
and others easier traveling in our wa, 
time economy, Notice that Jones’ ra 
of fixed to variable expense in 194) 
was 2 to l, or his fixed expenses wer 
twice as many dollars as his variah 
expenses, whereas, Smith’s ratio wy 
just the opposite. His variable expensy 
were twice his fixed expenses, or , 
variable to fixed ratio of 2 to 1, jy 
1942, when war restrictions began 4 
depress volume, both contractors starte 
to cut expenses to keep net profits iy 
line. Their fixed expenses were con 
stant and could not be reduced so the 
had to concentrate on their variabk 
expenses: to wit: 


Electrical 
contractor Jones 
Total overhead expense. ...1941....$4254 
Total overhead expense. ...1942.... 


Decrease....30 per cent of $14,180 
variable expense ........ec.ecs. 
Electrical 
contractor Smith 
Total overhead expense... .1941....$42,39) 
Total overhead expense. ...1942.... 33,86 


Decrease....30 per cent of $28,220 
variable expense ........-+s.005 , 


Both contractors cut their variabk 
expenses 30 percent, indicating that they 
were equally efficient with the nippes 
but Smith’s ratio of variable to fixe 
expense enabled him to use expense cot- 
trol more effectively. Jones was sty 
mied by too high a ratio of fixed & 
pense. His proportion of variabk 
expense was too low. Even though it 
cut close, his efforts were stymied bj 
the high ratio of fixed expense, whit! 
he couldn’t cut. Smith, on the othe 
hand, with a bigger field to work is 
$28,220 in variable expense agaif 
$14,180 for Jones, took a grand slam # 
this portion of his overhead in 1942 awl 
saved $8,466. 

“But what can I do if my fixtl 
expense is off the beam?”, you may ast 
In some instances, contractors with hig! 
fixed charges can do nothing about! 
but it is better that they understatl 
their predicament than to operate “in tht 
blind.” At least, they have a chance! 
get out from under a high fixed expel 
if they know what it’s all about 
make an intelligent effort to solve tit 
problem. Those that can’t, will take# 





[Continued on page 139] 
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«o-WON BY C * P 
RANSFORMERS! 









ia Lightning, ten years ago, caused nearly all dis- 
"—F tribution system outages. In 1933, for the first 
. $34 time, this destructive force met its match—the 
vat CSP Transformer designed by Westinghouse. 


hat thf In the CSP Transformer, 3-Point Protection 
to and “De-ion” Gaps tame lightning. They were 
nse con the first protective devices to provide adequate 
vas st™ SUrge-current capacity to handle direct lightning 


xed Of strokes, 
variable 
ough ky ©The “De-ion” Gap provides an ionized path of 


7 , low resistance, established each time a flashover 
: “a occurs. Coupled with 3-Point Protection, it posi- 
ork ing tively eliminates lightning damage to trans- 
agai former windings. 

slam @ 
42 anf The operating record of 343,000 CSP Trans- Com pletely Self- Protecting 


formers now in service shows conclusively that 
. damage from lightning, short circuits and dan- 
mt hit gerous overloads has been effectively eliminated. 
pout if Westinghouse Electric & Manufacturing Com- 


erstatl pany, East Pittsburgh, Pa., Dept. 7-N. spied 


be x Ch 
pens: 
‘| Westinghouse 
take # PLANTS IN 25 CITIES . OFFICES EVERYWHERE 


DISTRIBUTION TRANSFORMERS 
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® against Lightning 
® against Burnouts from Short Circuits 
® against Burnouts from Overloads 
























ILLUMINATION OF 
WELDING FLOOR 


At the Bethlehem-Hingham shipyard 
in Boston, Mass., welding operations are 
carried on under a good even distribu- 
tion of light. In shipyard operations, all 
prefabricated parts are manufactured in 
the so-called steel mill. As much fabri- 
cation as possible is done in the mill 
where the huge, heavy sections of steel 
plate can be easily manipulated. As mill 
sections are completed, they are taken 
by Whirley cranes out across the yard 
and on to the ship where they are welded 
into place. 

A maintained foot-candle level of be- 
tween 20 and 24 foot-candles are pro- 
vided throughout the entire steel mill 
floor area. The large size and bulk of 
some of the fabricated sections which 
must be handled in the mill by over- 
head cranes, necessitate a high crane 
level and higher lighting fixture mount- 
ing. High-bay mercury units of 400- 
watts are staggered with 1500-watt in- 
candescent units to provide the quantity 
and quality of illumination required. 
The mounting height is 45 feet and 
centers are 25-feet by 35-feet. Glass 
reflectors are used throughout exclu- 
sively in the steel mill and machining 
areas. 





MODERN LIGHTING 


MACHINE SHOP ILLUMINATION is provided by 500-watt incandescent units 
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STEEL MILL ILLUMINATION 


gered mercury and incandescent units. 


Each fixture is hung on a goose-neck 
with a hook forged on one end. The 
goose-necks are bolted to the cross 
girders as are the transformer units for 
the mercury lamps. Each fixture is pro- 
vided with a short cord and plug. In 
this manner, maintenance becomes only 
the simple procedure of unplugging and 
unhooking each unit while standing 


gp so fe Pa 


mounted at 23-feet on 16 by 20-foot centers. Absence of shadows and even distribution 
of light is due in part to newly white-painted walls and ceilings. 





of more than twenty foot-candles is provided by stag. 
Fabrication of steel plate sections for ship- 
building is done on this floor by electric welding. 








atop the travelling overhead cr 
Reflectors can then be washed ont 
crane catwalk and replaced in service 
only a few minutes. Distribution feet 
running the full length of the build: 
are run open on three spool rad 
Branch circuits run from panels to ‘ 
ceptacles in EMT. The entire load 
been carefully balanced on the ( 
phase distribution. 

Another example of the results 
Bethlehem’s “plentiful illumination” 0 
sign is the machine shop. Here, bet 
than 40 foot-candles of general light 
provided by 500-watt incandescent u 
mounted at 23 feet on 16 by 20-1 
centers. A white paint job on walls: 
ceilings has given excellent results 
providing even distribution and red 
ing shadows to a minimum. Here age 
lighting distribution feeders are run 
open with EMT for branch circuits 

The fixtures cannot be so easily | 
moved here as in the steel mill, for i 
are rigidly hung by a conduit mip 
from the four inch connection box abs 
However, the maintenance problem 
not as great as in the steel mill wie 
welding fumes are heavy. i 

The significance of a good paint 
should not be minimized. Its worth! 
been proven time and again in 
general illumination foot-candle leva 
It can’t be used as a substitute for Mix 
ditional fixtures, but its value as 453s 
plement is considerable. 
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A : : 
Beauty is only skin deep, but in the case of the new ‘‘Warrior’’ luminaire, 


an attractive exterior hides the solid qualities of good design and work- 
manship that have made the Curtis reputation. ‘‘Warrior’’ is easy to install 
and is adapted to a wide variety of lighting problems . . . excellent for 
either pendant or ceiling mounting or for long continuous runs. 










by stag. 
or ship. 



















. a“ Reflector and louvres are finished Fluracite for high efficiency, and the 
<a 45° crosswise and 30° lengthwise shielding provided by the well designed 
> build louver is hard to beat. 

ol radi 

els to 

load f 

“| Cag @ MAINTAIN . 

esults 

ao The spring catches on each side of the 

1 light “Warrior” hold the entire louver and 


-- end assembly in position. Releasing 
y 20-f ‘ ‘ 

walls the two catches on either side per- 
esults mits the entire assembly to swing open 
‘3 for cleaning and lamp replacement. 
e ri To remove the assembly release all 
or four catches. 

asily f 


The ‘Warrior’ luminaire is for four 
40-watt fluorescent lamps per section. 
Write for catalog sheet giving com. 
plete information. 


for thf 
it nipf 
x abo 
oblem 










6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 
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NEW COMMERCIAL FIXTURES BEARING 
LABEL 


now ready! 


FLEUR-O-LIER 
Manufacturers, fol- 
lowing the recent 
amendment to WPB 
order L-78, offer you a wide variety of 
new commercial-type certified fluores- 
cent fixtures. And additional designs 
are on the way—from many other FLEUR- 
O-LIER sources other than those shown. 


Essential offices, factory drafting rooms, 
hospitals, and various public institu- 
tions can obtain these new units on a 
priority of A-1-j or higher; and on an 
MRO order on a priority of AA-2 or 
higher. 


Protection for supplier and user 


The big news about these new fixtures 
is that they give you the famous CER- 
TIFIED FLEUR-O-LIER protection, de- 
pendability and service. Like all other 
types of fixtures bearing the FLEUR-O- 
LIER label, these commercial-type units 
are tested and checked by impartial ex- 


perts—Electrical Testing Laboratories, 
Inc. of New York . . . and Certified by 
them as meeting FLEUR-O-LIERS’ 50 
definite standards of electrical, mechan- 
ical and lighting excellence. 


Better than ever! 


These new FLEUR-O-LIERS combine 
the best features of pre-war equipment, 
plus improvements developed to aid 
the war effort. And, of course, all of the 
various leading fixture manufacturers 
making these units conform to WPB 
limitation orders in the 

use of critical materials. 





GET THIS BOOK! 


You'll want this valuable 

book containing complete 

FLEUR-O-LIER engineer- 

ing specifications. You 

quickly see why Certified 

FLEUR-O-LIER fixtures 

give you the protection 

and dependability you need and’ want. With it 
you get the FLEUR-O-LIER story and list of man- 
ufacturers. Write FLEUR-O-LIER Manufacturers, 
2122-1 Keith Building, Cleveland 15, Ohio. 

Let’s all BACK THE ATTACK — buy more War Bonds 











Some of the fixtures shown have already been certified... others are in the process of testing and certification. 


FLEUR-O-LIER 





WManufacturenrs 





CERTIFIED FIXTURES FOR FLUORESCENT LIGHTING 


ion in the FLEUR-O-LIER MANUFACTURERS’ program is open to any manufacturer who complies with FLEUR-O-LIER requirements 
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Electrical 
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INC. 
INDIANA 


MANUFACTURING CO., 
VALPARAISO, 


64 





LIGHTING FOR CRITICAL 
MANUFACTURE 


In the manufacture of the rubber 
components for our war machines such 
as rafts, self-sealing gasoline tanks and 
the like, it is obvious that the assembly 
is of a very critical nature. Defects 
must be spotted before incorporation 
into the assembly, seams must be made 
correctly and in general most of the 
work is done to close specifications. The 
entire manufacture and inspection is 
quite a ticklish proposition and is done 
almost entirely by women employees. 

To limit rejects to an absolute mini- 
mum, Hood Rubber Company of Water- 
town, Mass., decided to provide plentiful 
illumination to meet the requirements 
from the very beginning. 

One department has now been con- 
verted to a manufacturing area for self- 
sealing gas tanks. Originally, incan- 
descents installed on a two-watts-per- 
square-foot basis provided about 15 foot- 
candles. The present conversion to fluo- 
rescent has been installed on the same 
basis of two watts per square foot at a 
slightly lower mounting height with 
the net result of more than double the 
foot-candles of maintained illumination, 
around 35 to 38 foot-candles. 

The center distances are six feet by 
six feet eight inches, mounted at a height 
of seven feet or four feet above the 
working level. Messenger wire is used 
for the suspension of fixtures and to 
carry the circuits. Fixtures are two 
tube, 40-watt whites. 

In the manufacturing area for rubber 
boats the mounting dimensions were 
made a little greater at the sacrifice of a 
few foot-candles, but illumination is still 
plentiful for the work is not quite so 
critical. Mounting centers are eight 
feet by eight feet at a height of about 
nine feet from the floor. The fixtures 
here are of the same type. 


LIGHTING FOR SCALES, | 
VERNIERS AND MICROMETERS — 


The solution of seeing tasks inyol ed 
reading scales, verniers and micromm 
will be covered in this the fourth a 
in a series on Lighting for War} 
Machine Tools. The recommend 
made herein are those presented by 
Lagerstrom, lighting engineer, { 
Lamp Dept., Chicago, at session 
by the Chicago Lighting L \stitutej 
operation with the local WPB ; 
The suggestions are based on aq) 
ough study of local manufacturing] 
by a committee of lighting enging 

Undoubtedly the most severe ¥ 
task involved in machine tool ope 
is the reading of scales, verniers an 
crometers—used both in setup: 
actual operation of the machines, © 
is one instance where the machine 
facturer can do much to help the¢ 
ator—from the standpoint of prope 
sign and contrasts on the scales, 

Scales—Many of the machines 
tigated have scales set at an angle 
a hair-line on the vertical surface off 
machine—making the hair-line alm 
totally invisible from the normal viewi 
angle and causing the operator to squ 
in order to see it. Other machines ha 


the index-line on the horizontal plag 


Here, both the index-line and the sm 
rounding surface collect grease and di 


making it practically indistinguishabl 


There are cases where the individu 
machine operator has exercised his a 
ingenuity to make scale reading easier 
such as painting the index-line whites 
some contrasting color; or painting 
background white and _ rescratching # 
line. Investigation has disclosed th 
best visibility is obtained when the se 
is beveled and the index-line is inf 
same plane as the scale. Scales are ma 
readable through the contrast betws 
the black divisions and numerals agait 


THE ABOVE FLUORESCENT INSTALLATION replaced an incandescent Syme 
on the same wattage per area basis and more than doubled foot-candles om 
working level. 


Electrical Contracting, January ¥ 


| 


| 





ERS 
involves) 
icro me 
rth arte 
Var F 
nend 
d by] 
er, G 
sion 
tute i 
PB ¢ 
naj 
ing p 
ginee 
ere yj 
oper 
rs an 
etup 
nes, 
ine 1 
the ¢ 
TOP Pf 
2s, fi 
nes 
ingle 
ace Of 
ne a mo 
al views 
r to sou 
Lines ha 
tal plang 
the i 
e and di 
euishal 
individ 
d his o1 
x easiet 
| white 0 
inting th 
ching ti 
osed th 
the sez 
is in t 
are mat 
- betwes 
Is agai 


URC-448 


SPERO U. R. C. FLUORESCENT FIXTURE 





GET THESE ADVANTAGES OFFERED 
IN THE NEW U. R. C. DESIGN 


HIGH LIGHT INTENSITY—Tests show 16 foot 
candles per watt per square foot — evenly 
distributed. 

LOW SURFACE BRIGHTNESS —Resulting from 
specially developed prismatic, diffusing glass 
panels. 

SPERO “INSTA-LITE” Providing instant lighting 
without starter. At slight extra cost. 

ATTRACTIVE MODERN DESIGN_Engineered for 
most efficient light distribution. 

INSTALLATION SIMPLE AND QUICK —For pendant 
type, flush or continuous row mounting. 

fASY MAINTENANCE Glass panels readily re- 


moved for cleaning and servicing lamps. Wiring 
el easily accessible from below. 


SPERO u. R. C. DESIGN —Meeting “Better Light— 
Better Sight” requirements, and conforming to 
the latest W.P.B. limitation order on use of metal. 


PENDANT - 


IDEAL FOR ALL TYPES OF 
COMMERCIAL INSTALLATIONS 


This new unit was developed by the Utilities Research Commission to 
meet the demands for a fluorescent fixture complying with WPB’s 
Limitation Order L-78, at the same time providing a highly efficient 
shielded light source and approaching natural daylight, with all 
objectionable glare and shadow eliminated. 


Its attractive lines and scientific engineering make it ideally suited to all 
types of commercial installations. The four 40 watt lamps are shielded by 
translucent diffusing glass panels on bottom and sides. The same fixture is 
adaptable to pendant, flush and continuous-row mounting. Available with 
Spero “Insta-Lite”— for instantaneous starting and reduced maintenance. 

LIST PRICE West and South 


Less Tubes $39.9 $43.95 


With SPERO INSTA-LITE $51.95 
West and South $55.95 
For Pendant Type Mounting, add $1.75 


Write today for descriptive literature 


CONTINUOUS 


THREE TYPES OF MOUNTING WITH THE SAME. FIXTURE 


THE SPERO ELECTRIC CORPORATION 


10222 [Rie eve. 
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Check The Details— 


See why Wheeler means 





Hs end to end, Wheeler Re- 
flectors are engineered with all the 
skill and experience of Wheeler’s 
62 years’ specialization in lighting. 
They’re “skilled. lighting”, that -in- 
sures maximum lighting efficiency, 
durability, and convenience of in- 
stallation and maintenance. 

Examine a Wheeler Fluorescent 
Fixture, for example. Compare its 
high rigidity, obtained in spite of 
WPB metal-restriction, by 
Wheeler’s I-beam wiring channel 
construction. Notice that wiring is 
completely metal-enclosed, yet in- 
stantly accessible. Also note the ac- 
cessibility of starter switches; the 
speedy adaptability of the unit to 
continuous runs; and the ample 
provision of knock-outs for any type 
of mounting. 

Whether you need fluorescent or 
incandescent fixtures, specify 
Wheeler and you'll get such “skilled 
lighting”! Wheeler Reflector Co., 
275 Congress St., Boston 10, 
Mass.... New York City. Repre- 
sentatives in principal cities. 


Nu 





Simpler Wheeler coupling speedily adapts 
single units to continuous runs. Note I- 
beam wiring channel design and accessible 
starter switches. 





Another Wheeler improvement! New 
Lamp Retaining Guard for modern fluor- 
escent fixtures. Provides new safety... 
positively prevents falling lamps. 


Distributed Exclusively Through Electrical Wholesalers 


Lighting Equipment 





REFLECTOR 


COMPANY 


Since 


Specialists 1881 

































a reflection in the polished surface, 
the scale. Obviously, the black mex 
would be more visible if the reflecs 
seen in the scale background were 
or a light color. A white apron on} 
operator (if it remained white) 
be of great help in providing the ji 
reflection. 
Verniers and Micrometers—are soq 
what the same as the scales on 
chines, except they are used only dj 
the setup operation and for res 
checking during the machine operg 
However, the seeing task is critical 
the operator must see with a dep 
certainty high enough to insure ag, 
any error in reading. : 

In both of these instruments the 
two scales, one set at an angle with 
spect to the other. The vernier hag! 
flat scales and for best visibility, req 
a reflection of reasonable 
brightness in both scales simultaneg 
Obviously, it would be best to get 
reflection from a large area light so 
of relatively low brightness som 
near the machine. If a local ligh 
unit is used the vernier or microm 
should be held close enough to the 
source so that both scales will reflec 
image of the source toward the op 
or’s eye at the same time. Investig 
revealed that a white area about the 
of a piece of business stationery om 
operator’s chest gave a reflected if 
toward the eye which improved visit 
—indicating that there is some vali 
the reflection from an operator’s ¢ 
white apron. | 

The problem in the case of mia 
eters is more severe since both § 
are curved, with the markings on of 
them being across the axis of the fi 
and on the other one parallel with 
axis of the curve. This means th 
relatively large light source will for 
small image in the micrometer suri 
However, some of the new micromett 
do not have a highly specular surfao 
providing a distinct aid to reading & 
scales, particularly where there is! 
large area of uniform brightness av. 
able to be reflected in the scales. 

Even where a large area source! 
present, it is necessary to hold the ™ 
crometer close to this source in ort 
that the angle from the micrometer inte! 
cepted by the source be at least 94 
grees. Because the micrometer cylinée 
is small in diameter, the 90 degree § 
tion of the curve will still be quite sm# 
and any reflection occupying a mit 
smaller angle would not be an aid! 
seeing. 

An ordinary filament lamp in a 44 
bowl reflector is not a good light sout 
for reading micrometers, even tl 
the instrument is held relatively «l 
to the source. Brightness of the [asm 
in the reflector makes a sharp line! 
the reflected image that interferes 





the visibility of the micrometer scales 
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MITCHELITE 


; Model. Yo. 2077 


CME Cité 1b 


These rugged, lightweight, all-purpose fluorescent fixtures 
are doing a great lighting job in war industry today. 
MITCHELL innovations make them simpler... more 
flexible... more economical to install and service. 
And they’re tops in lighting efficiency. 
MITCHELITE accessories provide 

for every method of mounting or 

hanging... individual or continuous row. 

3 Models answer every need: 2 and 

}-light units using 40-watt lamps; 

2-light unit using 100-watt lamps. U.L. 

and FLEUR-O-LIER APPROVED. 


U. R. C. Research Linioaion” " 


lpr Offices and Drafting Rooms 


America’s No.1 Commercial Fixture! Uses four 40 watt lamps 
in such a scientific manner as to provide the ultimate in high 
intensity illumination with low surface brightness (glare). 
Mounted on tracks—requires less time to install than any 
other commercial fixture. Surface or Pendant mounting — 
individually or in continuous rows. Now uses less than 


| SIbs. of metal. Available at the original low price! 


Get Free Catalogs from your MITCHELL DISTRIBUTOR or wnéte to we 


MITCHELL Wanufacturing Company 


2525 CLYBOURN AVENUE e CHICAGO 14, ILLINOIS 











How to Use Available Benjamin Lighting Unit 
to Make Needed Lighting Improvements Now 


FROM THE AVAILABLE BENJAMIN LIGHTING UNITS LIKE THESE, CAN 
BE SELECTED FIXTURES TO PROPERLY LIGHT EVERY SEEING TASK 


RLM DOME PORCELAIN ENAMEL UNIT—The accepted 
standard for general lighting. Provides illumination 
on both horizontal and vertical surfaces with mini- 
mum of shadow; high lighting efficiency. 
ELLIPTICAL ANGLE PORCELAIN ENAMEL UNIT 
For wide, even distribution of light from the side; 
also where there are overhead obstructions . . . too 
high ceilings . . . vertical surfaces to be lighted. 


RLM BOWL PORCELAIN ENAMEL UNIT — For local- 
ized lighting of many machines, assembly and inspec- 
tion operations involving difficult seeing conditions 
which may ‘require exceptionally high footcandles 
running up to 50 to 75 or more footcandles. 


EXPLOSION-PROOF ... DUST-TIGHT UNITS — For 
lighting locations involving explosive atmospheres or 
explosive inflammable dusts, a complete line of 
Benjamin Explosion-Proof and Type II-G Dust-Tight 
Units are available. 


WATER-TIGHT UNITS—Benjamin ‘‘Vapolet’”’ lighting 
fixtures are recommended for such locations as boiler 
rooms, pump houses, power houses, hydro-turbine 
rooms, chemical plants, ice houses, loading platforms, 
basements, quarries, pits and other locations where 
weather-proof and water-tight units are essential. 


TYPE ll-G SEALED-FLO FLUORESCENT UNIT — This 
porcelain enamel unit is designed for use in dusty, 
dirty, damp locations where high lighting levels are 
essential. It is listed by Underwriters’ Laboratories 
for certain hazardous locations. 


MERCURY VAPOR LIGHTING UNITS — Best seeing 
conditions for certain seeing tasks are obtainable 
through the use of Benjamin Mercury Lamp Units or 
combination mercury and incandescent units. These 
are available in a complete range of lighting units 
which include Dome, Elliptical Angle and Glassteel 
Diffuser types. 





ELLIPTO-LITE FLOODLIGHT UNITS 
—for protective floodlighting of 
factory yards and grounds and for 
lighting outdoor work areas, these 
porcelain enamel open-type Benja- 
min Ellipto-Lite units provide effec- 
tive illumination. For complete data 
on Benjamin Floodlighting equip- 
ment see Catalog 26. 






















Benjamin Electric Mfg. Co., 


of the Manual . . . Speci- 
fications for Productive 
Lighting in War Plants. 


Distributed Exclusively Through Electrical Wholesalers 
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A lighting checkup made now yil 
uncover many locations where pn. 
duction experience reveals the neaj 
for improved lighting to improy 
workmanship, increase production, 
increase safety, reduce fatigue or im. 
prove employee morale. 


These lighting problems requin# 
for their solution the correct selec. 
tion and installation of lighting unity 
that meet every requirement of the 
location as well as the seeing task. 

From the available Benjamin 
Lighting units, proper lighting can 
be provided . . . lighting that is cor. 
rect from the viewpoint of sufficient 
light, quality of lighting, light dig 
tribution, light diffusion, light con 
trol, shielding, maintenance and 
safety. 
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Send for Free Manual 
of Lighting Problem Solutions 


In this 32-page guide to Productive 
Lighting in War Plants are con 
tained 21 ready to use solutions of 
the lighting problems most com: 
monly encountered in industrial pro- 
duction. Use of this guide and th 
data contained in Catalog 26 wil 
enable you to specify Benjamin 
Lighting units to- meet practi 
cally every seeing requirement. For 
a complimentary copy sent with 
out cost or obligation, write Product 
Information Dept H, Benjamin 
Electric Mfg. Co., Des Plaines, Il. 
or MAIL COUPON TODAY. 














































Product Information Dept. H, | PE ene Pe eer ee eer rr eee ansfor 
Des Plaines, Illinois hick 
UNE ainicicik Give oS ci madulowca peeing ae. on susp 
Please send me, without lew of 
cost or obligation, a copy MR Bek en oy oh, cick Aah ik giptordc sents 2 <0 orm is 
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ANUFACTURE of glass fibers 
requires close temperature control 
of the molten glass. Molten glass 

cts somewhat like molasses: if too hot, 
runs thin; if too cool it is too viscous. 
n one process for the manufacture of 
lass in textile form, continuous fila- 
ents are mechanically attenuated by 
ns rawing molten glass at high speed 
uctive #2rough orifices in the base of an 
con pectric furnace. Furnace heat is sup- 
mail lied from a low-resistance shunt con- 
ected as the load on the secondary of 
COM: Bie furnace transformer. The secondary 
il pro Bonsists only of a loop of heavy copper 
id the@us. Therefore, direct control of sec- 
6 will@ndary current is obtained by a num- 
laminget Of taps in the primary winding. 
racti- 20s are brought out to contact termi- 
. ie als, and tap switching is carried out 
<a th utomatically on signal orders from the 
WIU Blectronic temperature device. Tem- 
oduct erature of the molten glass must be 
jamin Figidly maintained in accordance wich 
s, Ill. Manufacturing specifications to insure 
h orrect filament diameter. 
Should the electronic temperature 
ontrol get out of adjustment for a short 
mme allowing a fluctuation of a few 
egrees, the diameter of the filament 
ould vary to such an extent that it 
ould have to be scrapped. Filament 
lameter, subject to rigid quality con- 
rol, is determined by weighing 30-yard 
ngths. Spoilage has been greatly re- 
uced by a strict maintenance program 
f the temperature control and furnace 
ransformer equipment—an achievement 
hich is recognized as important in 
lw of the fact that glass in textile 
Tm 1s a critical material allocated by 
PB for approved end uses such as 
lectrical insulation, parachute , flare 
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shades, and surfacing material for in- 
sulating board used on Navy vessels. 


Maintenance Schedules 


In one Fiberglas plant in the middle 
west, one man is assigned the responsi- 


bility of maintaining the furnace equip- 


ment at top operating efficiency. He su- 
pervises two men (who normally do re- 
pair work in the shop) who, in the 
event of an emergency, can bring a 


HNDUSTRIAL ELECTRIFICATION 


ENGINEERING - INSTALLATION - MAINTENANCE 2 


lectronic Control Maintenance 


Preventive maintenance of electronic temperature con- 
trol has greatly reduced spoilage at Fiberglas plant. 


complete control unit to the scene of a 
breakdown, make the replacement, and 
get the furnace back into operation 
within a véry short time. He has also at 
his disposal the very best of testing and 
calibrating equipment; a potentiometer, 
a resistance load box, a tube testing 
unit, Megger, and an analyzer composed 
of wattmeter, voltmeter and ammeter. 
His test unit also includes replacement 
tubes, plug-in type relays, screws, nuts, 
tools, etc., to facilitate the work. 





SMALL PORTABLE INSTRUMENT on the right is designed to check the controller 

setting on the job. The control setting is measured first; then the standardization point 

is checked by the use of an independent scale. After the controller is standardized, it can 

be set back to the voltage originally measured. A controller can thus be checked, or a 
new one installed, without changing the control setting or the control level. 
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Each electric furnace unit has its own . 


individual transformer and temperature 
control. The tester starts at one unit 
and proceeds to the next, making out a 
report on each unit “as found” and “as 
left” with comments on what should be 
done during the next shut-down period. 
When the circuit is completed, the proc- 
ess is repeated. 

Once each month all furnaces are shut 
down for a few hours for necessary fur- 
nace repairs. At this time, if any elec- 
trical replacements or repairs are re- 
quired, as shown by the testers’ reports, 
they must be made within this period. 
During this period also, one-third of the 
furnace transformers are given a Meg- 
ger test so that each transformer gets 
megged every three months. 


Procedure 


As the tester proceeds to the next unit 
to be checked, he first takes a reading 
of the thermocouple voltage with a po- 
tentiometer. By conversion of this volt- 
age reading to degrees Fahrenheit, he 
can check the accuracy of the indicated 
temperature. To check the calibration 
of the indicator over the entire range 
of the scale, he applies a resistance load 
box to the circuit and impresses certain 
predetermined voltages. If the instru- 
ment does not read correctiy it can be 
readjusted quickly. By use of the load 
box he also checks his control point; 


that is, the two predetermined values 
of temperature at which certain trans- 
former. turns are cut-in or cut-out to 
increase or decrease current for con- 
trolling the heat. An electronic tube in 
the thermocouple circuit actuates the re- 
lay which in turn operates the tap switch 
contactors. The operation of the relay 
depends upon the amount of current 
through the tube; the tube current de- 
pends upon the voltage impressed by the 
thermocouple. As the tube nears the 
end of its useful life the control point 
shifts; that is, more voltage must be 
applied to the tube to get the same 
amount of current through it to actuate 
the relay. Consequently, if the tube 
tests low, meaning that the control point 
has shifted, it must be re-tuned or 
replaced. 

The relay is then tested and contracts 
checked for alignment. A plug-in type 
of relay is used, so that if defects show 
up, it can be replaced quickly, allowing 
the defective relay to be taken to the 
shop for repair. The tap switch con- 
tactors which undergo a normal duty 
cycle of one make-and-break every few 
seconds require a very careful inspec- 
tion. Burnt tips are touched up or re- 
placed if necessary and exact alignments 
checked. Because of the heavy currents 
carried, if contact surfaces get off-center 
burning is increased. Full use is made 
of the total contact surface. Three con- 
tacts are used to break the tap circuit 





VOLTAGE IS APPLIED to the controller under test in the shop by means of a 

“vun-up box’ voltage source. The resistance box is used to compensate for lead and 

couple resistance. The precision: potentiometer measures the voltage at the terminals 

of the controller. The temperature indicated by the controller is checked against the 

precision potentiometer measurement by means of a temperature-voltage conversion 
chart, and the controller accuracy is established. 
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CHECKING ELECTRON TUBB 
These tubes are used in the electroni 
control circuit of the instrument anil 
need replacing from time to time. Tube 
are checked periodically by standard tu 
testing equipment. 









simultaneously, the theory being that 
the arc is broken up into three. mor 
less equal short arcs instead of one lb 
arc, burning is reduced and contact| 
extended. 


Cleanliness 


The contactor cases require a th 
ough blowing out, and all contact poit 
moving parts, pivots and bearings m 
be cleaned. The control circuits: 
then completely megged, including t 
switch contactors and relays, to det 
mine insulation condition. The anal 
is applied to the furnace transformer! 
checking input, output, power factoré 
efficiency. The analyzer is also 
able for shooting trouble. 

The furnace transformer is pfimd 
controlled; that is, all tap switches 
in the 440 volt primary circuit. Set 
ary rating runs down to a few™ 
and several thousand amperes. (i 
quently all connections in the secon 
circuit are carefully checked, for® 
connections at such high ampem 
might prove dangerous. s 

The complete test is run “hot” # 
not to hinder operations. In the ef! 
ment design, maintenance features@ 
primary consideration. Assurance 0 
uriform product can come only from 
well maintained system of control. 
control system which operates 4@ 
plete duty cycle every few seco 
bound to develop recurrent trouble 
the absence of periodic inspection ! 
fault prevention. By-pass switches l¥ 
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adjn 


Electr 


been provided to allow continuity of 
gperation while any part of the equip- 


ment is under test. 
Stock 


© Several years’ experience has shown 
that a stock of about 10 percent spares 
will maintain successful operation. Com- 
flete units are held in readiness so that 
any defective equipment may be pulled 
and replaced quickly. The faulty piece 
@f control is then brought into the shop 
for restoration to A-1 condition. Shop 
facilities are such that pivots, bearings, 
toggles and any mechanical part can be 
feproduced if stock is not available. 
Coils can be rewound. The complete 
git can be rebuilt from beginning to 
end if necessary. 





Compressor Maintenance 


In connection with the production of 
staple fiber (another variety of glass in 
textile form) compressed air is sup- 
plied for drawing molten glass after it 
emerges from the orifices. A large com- 
pressor driven by a synchronous motor 
supplies the required air. Once each 
month when the furnaces are shut down 
for a few hours, the compressor and 
auxiliary equipment are also shut down 


fo i ion. - 
shy cape ee is a A PRECISION POTENTIOMETER is used to. check the glass furnace temperature. 
pressor is located in the power house Thermocouple extension leads can be seen leaving the box at the right. 


where also are located the coal-fired 
boilers. It is impossible to keep all the 
coal dust out of the compressor room 
although it presents a spotlessly clean 
appearance. During the brief shut down 
period the motor, m-g exciter set, con- 
trol panels back and front, and all air 
contacts are thoroughly blown out. 
Commutators, slip rings, and all contact 
surfaces are then wiped with clean dry 
rags. Bearings and oil rings are 
checked and air-gaps-gauged. Breaker 
insulation and all bushings are cleaned. 
Pressure switches and relays on the 
forced oil lubrication system are tested. 
Burnt contacts are replaced. All cur- 

. rent carrying conductors including com- 
mutators, slip rings, brushholders and 
-contactors are then megged, completing 
the inspection. The oil circuit breaker 
which is used for across-the-line starting 
is dismantled every three months to 
check the contact surfaces and insulating 
barriers. The oil is given a breakdown 
voltage test and, if it does not meet 
specifications, is replaced. Since loss 
of the air would mean complete shut 
down of the fiber plant, it is vital that 
trouble be anticipated. Preventive main- 
tenance has proved to be the only solu- 
tion. 


a 
ADJUSTING CURRENT SENSITIVE RELAY. These current sensitive relays are 


justed to operate at the current value of the electronic controlled instrument. 
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Greasing Ball-Bearing Motors 
Equipped with Pressure-relief Greasing System 


Determining the correct amount of lubricant in ball bear- characteristics, should be used for ball-bearing lubrica ic 
ings is one of the most important problems in motor main- 1, Consistency a little stiffer than that of vaseline, mai 
tenance. Too much lubricant in these bearings can cause tained over the operating-temperature range. q 
heating and other bad effects, just as will too little lubrica- 2. Melting point preferably over 150 C. £ 
tion. Many motors have ball bearings arranged to be greased 3. Freedom from separation of oil and soap under ops 
with a pressure gun. It is preferable for motors to be greased ating and storage conditions. € 
while they are in operation. 4. Freedom from abrasive matter, acid, and alkali, 


Only a high grade of grease, having the following general Motor manufacturers can generally supply proper grease 


B 
bid 


i i . With a cl dri imilar 
Make,sure that no dirt gets into the @ Always remove the relief plug from 3 = x “ —_ beer =" q nd 


bearing with the grease — wipe the bottom of the bearing before 
A eoid oh pyr bearing housing, using the grease gun. This prevents mance inc “= aa ' 
re putting excessive pressure inside the 3 y 

bearing housing which might rupture 

the bearing seals. 


oH 
Allow the motor to run long enough _~ 
after adding grease to permit the © 
rotating parts of the bearing to expel ’° 
all excess grease from the housing. 
This very important step prevents 
over-greasing the bearing. (Below) 


Stop the motor and replace the relie 


4 With the motor running, add grease 
plug tightly with a wrench. 


with a hand-operated pressure gun, 
until it begins to flow from the relief 
hole. This tends to purge housing of 
old grease. If it might prove danger- 
ous to lubricate the motor while “ — 347 


running, follow this procedure with iy : Information from 
the motor at standstill. a aes General Electric Company 





9 Elect 
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Take a Look at TOMORROW — Jody / 


“Century Protection against dripping liquids and 
falling solids keeps our equipment running”’ 





RISK PRODUCTION STOPPAGES-— 
Century SPLASHPROOF MOTORS 





@& Dripping Liquids 


is for Pont & Falling Solids 


o Plant Washdowns 


You can depend on Century Motors to give you long, continuous, 
economical service even though subjected to unfavorable operating 
conditions. They stand up under rain, snow, sleet, or ice when 
outside, as well as falling or splashing liquids when inside, 


“ 


In addition to the well-designed frame and end brackets that 
keep out liquids, Century windings are well insulated against the 
moisture that would prevail in an installation such as shown above. 
Special insulations are available for applications where the air is 
charged with abnormal concentrations of acids, alkalies, or steam. 


The Century Splashproof Motor is but one example of the wide 
variety of Century Motors, from fractional to 600 horsepower. 
Remember Century Motors for today’s requirements and tomorrow’s 
plans. Protect your production with Century Splashproof Motors. 


Oe CENTURY ELECTRIC COMPANY 
MOTORS 1806 Pine Street, St. Louis 3, Missouri 


347 tis 
Offices and Stock Points in Principal Cities 
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Cleaning Ball-Bearing Motors 4 
Equipped with Pressure-relief Greasing System | 


in case of accidental splashing. Also, be careful of the 03 
fumes of carbon tetrachloride. 3 

This method permits the cleaning of all standard mof 
operating at an angle not exceeding 15 degrees from] 
horizontal (except totally enclosed, fan-cooled mo 
without disassembly. The bearings and housings of vert 
motors cannot be cleaned, except by a complete motor. 
assembly. 

For totally enclosed, fan-cooled motors, the bearing at 
pulley end may be flushed as described. To clean the fan 
bearing, first remove the fan cover and fan in order to m 
accessible the drain plug at the bottom of the housing. J 
procedure can be conveniently carried out whenever ag 
eral reconditioning of the motor is made. q 





The pressure-relief method of greasing motors tends to 
purge the bearing housing of used grease. Complete cleaning 
of bearings, therefore, is required at infrequent intervals 
only. When the motor is disassembled for overhauling, it 
is easy to wash the bearings with a grease solvent, such as 
carbon tetrachloride. When the bearings are not dis- 
assembled, they can be cleaned by the following method. 

For a thorough and convenient flushing, use some solvent, 
such as a light mineral oil heated to a temperature of 165 F. 
or carbon tetrachloride. The latter is noninflammable, does 
not require heating, and dissolves grease more quickly than 
hot oil. When using carbon tetrachloride, however, be care- 
ful to remove all traces of it from the bearing housing and 
do not allow it to remain in contact with insulated windings 


me 


a 


‘s 





3 Fill a syringe with grease solvent and 
inject some of it into the bearing 


Wipe clean the housing, pressure- With a clean screw driver or a similar 


gun, and relief fittings, and then re- 
move both fittings. Every care should 
be taken to keep dirt out of the bear- 
ings, both when greasing and clean- 
ing them. A bit of abrasive once in a 
bearing may not be removed even 
with the most thorough cleaning. 
Afterwards, it may become dis- 
lodged and get between the bearing 
surfaces with serious results. 


As the grease becomes thinned by 
the solvent, it will drain out through 
the relief hole. Continue to add 
solvent until it drains out quite clear. 


tool, free the pressure-fitting hole in 
the top of the bearing housing of 
hardened grease. Also, free the 
relief-plug hole in the bottom of the 
housing from old grease to permit 
easy expulsion of the old grease dur- 
ing the cleaning process. 


Replace the relief plug and inject 
solvent until it can be seen splashing 
in the filling hole. Allow the solvent 
to churn for a few minutes. Remove 
relief plug and drain. Repeat the 
churniri§ operation until the solvent 
runs clean. (Below) 





housing through the pressure-fitting 
hole, while the motor is running. 


If carbon tetrachloride has been used 
for Flushing, replace the relief plus 
and inject a small amount of light 
lubricating oil. Allow it to churn for 
a minute or two before draining oF. 
This will flush out the solvent. 
complete the job, grease the 

with the proper type grease. 





Information from ie 
General Electric Company — 


Electrical Contracting, January 19MM Electy, 


WAGNER PRODUCTS SPEED VICTORY! aa 
HOROUGH INSULATION 


. IS ONLY ONE OF THE MANY REASONS WHY 


MOTOR §S 


Stay ou the job! 


All Wagner motors are built to exacting specifications, and 
embody characteristics and features that give them long life, 
dependability and added protection against failure. Wagner 
engineers will not compromise on ‘‘good enough” insulation 
— all windings must be thoroughly insulated. This is only 
one of the many reasons why Wagner motors stay on the job. 





WRITE FOR COMPLETE INFORMATION 


Complete information on Wagner motors will be sent upon request. Wagner 
§ @ nation-wide organization with branches in twenty-nine principal cities. 
Each branch Office is manned by trained field engineers ready to help you 
solve your motor-drive problems. 


Wagner Electric Orporation 


ESTABLISHED 1891 


6413 Plymouth Avenue, St. Louis, 14, Mo., U.S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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Power enough te 


Nearly 1,000,000 horsepower per dq 
That’s the growing might of Americd 
air-power! Engines are safer too, mo 
reliable . . . built to higher standards 
plants equipped for better “See-ability 


Engines today are incredibly precise! 


They are built to standards of perfection th 
fine watches seem crude. Mechanical fail 
almost unheard of. 


Modern improved lighting—better “‘See-abi 
everyone—helps make this possible. 


With better “See-ability”, technicians more effi 
explore materials for hidden flaws . . . ma 
operators work to closer limits, turn out pa 
Inspectors too do their work better. 


| 


Brighter, longer-lasting than ever before, t od 


Westinghouse Mazda Lamps light many 6 
plants where airplane engines are made. 


Watch Westinghouse! When the big job ol 

production is done, Westinghouse Lphring 
provements will again be available for facto 
offices, stores, homes. Many advances in design 
construction have already been made; drat 
improvements are in the offing. Recommend W 
inghouse Mazda Lamps for better “‘See-abil 
Westinghouse Electric and Manufacturing 
Bloomfield, N.J. Plants in25 cities... offices eve 


Photographs, courtesy Wright Aeronautical Corporation, Pat 
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* LET’S ALL BACK THE ATTACK 
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BUY MORE WAR BONDS ¥* 
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Transformer Connections 


1 STANDARD TRANSFORMER AS BOOSTER 


The purpose of a booster transformer is to raise the voltage of the 
circuit from which the transformer is excited. The primary winding is 
connected in multiple with the line, and the secondary winding is 
connected in series with the line. By reversing the secondary winding 
its action can be changed from boosting to bucking. 


2 60-CYCLE TRANSFORMERS ON 25 CYCLES 


When using a 60-cycle transformer on a 25-cycle circuit, a 
transformer whose normal rated voltage is double the voltage of the 
circuit would be required. This is to prevent the magnetic saturation 
of the iron core. The same result can be accomplished by connecting 
two transformers of the same voltage in series. Placing the secondary 
side on a 3-wire circuit would tend to keep the voltage on the two 
transformers balanced. 


3 TWO-PHASE—FOUR-WIRE 


In this connection 2-phase, 4-wire is transformed by the use of two 
transformers to 2-phase, 4-wire of a different voltage and there is no 
connection between the two phases. 


4 TWO-PHASE—FOUR-WIRE: TWO-PHASE—THREE-WIRE 


The two phases on the low-voltage side are electrically tied 
together. The common third wire is sometimes grounded. Caution: 
If in the load the two phases are inter-connected in a different 
manner than here shown at the transformers, a short circuit will result. 


5 TWO-PHASE—THREE-WIRE INTERCONNECTED 


In this connection two phases are electrically tied together by the 
common third wire. This is permissible in certain cases and not in 
others. This third or common wire is sometimes grounded. Caution: 
If the generator or any transformers back of the transformer group 
shown here are interconnected in a manner not identical to the 
transformer bank, a short circuit will result. 

The same applies to the load on the secondary side, for example, a 
motor. 


6 THREE-PHASE—OPEN DELTA 


Three-phase to 3-phase may be transformed by the use of two 
similar transformers in open deita. In this connection the units will 
transform 86 percent of their rating, i.e., two 100 kva. units in open 
delta transforming 3-phase, 2300 volts to 3-phase 230-115 volts 
will have a bank capacity of 172 kva. 

In the open delta connection it is not necessary that the impedance 
characteristics be the same, although it is preferable, for when it 
becomes necessary to close the open delta bank with a third unit, 
then all three units must have identical impedances. 

The open delta connection is often used as a temporary expedient 
pending a contemplated increase of load. Note that by adding a 
third 100 kva. unit in the example shown here, the resultant bank 
capacity will be increased from 172 kva. to 300 kva. 

The regulation of an open delta bank is not as good as a closed 
delta bank. The drop across the open delta is greater than across 
each of the separate transformers. 


Information from Westinghouse Electric & Mfg. Co. 
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CORRECTION 


The second paragraph of Data Sheet I-1, 
December issue, should read: 

“Transformers to be operated in parallel must 
not only have the same voltage ratio and the 
same impedance value but also must———efc.”’ 
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HANG IT 
RIGHT 


Vin PAINE 
| PIPE STRAPS 


Available in 50 Ib. 
cartons & 100 Ib. 
bags on Low Prior- ail 
| ity. AMT 
Guaranteed Number Of Pieces To The Pound 
SPEEDS UP EVERY INSTALLATION 
For fastening thin wall pipe, BX rigid conduit, 
end non-metallic sheathed cable. 
I Made of uniform gauge Galvanized with 
rounded edges. Beaded for extra strength. 
\4 different sizes in each style. 
Meet all Government Specifications. 
Ask your Supplier and Write for Catalog 
THE PAINE CO. 


2961 Carroll Ave. Chicago 12, Ill. 
Offices in Principal Cities 
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Write for Your Copy of the 
NEW BEAVER CATALOG! Br AVER 
Profusely Illustrated PIPE TOOLS 


Packed with Interesting 
and Useful Information 142 Dean Ave., Warren, O. 

















SIMPLICITY PLUS! 
NEW NON-INDUCTIVE 
CABLE RACK for 
INDUSTRIAL PLANT 

WIRING 





Radically different, the new M. & W. Non- 
Inductive Cable Rack is designed for A.C. or 
D.C. systems. Racked cables only partially 
surrounded by metal eliminates any chance of 

luced current in the rack. Impedance re- 

_ duced with cables mounted in delta formation. 
- One-piece construction . . . installa- 
tion of cables made quick and easy through 

use of split bearings. 


Send today for Bulletin C-S-51 . . . describes 
oe and other M. & W. items. 

ook-Mounting and Bar-Type Cable Racks @ 
Mewonger Wire and “Bult Dea’? “Gondurt 


Hangers © “Bull Dog” Inet 
Ground ean Dog” Insulator Supports @ 


THE M. & W. ELECTRIC 


MANUFACTURING CO., INC. 
EAST PALESTINE, OHIO 
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ELECTRICAL INSULATION 


Availalle in Every Required Gorm 


Everywhere Fiberglas Electrical Insulation is demonstrating its greater 
dependability and longer life under the most severe operating con- 
ditions. For rewinding existing equipment, Fiberglas provides added 
protection against overloading and: high operating temperatures. 


For more permanent insulation, specify Fiberglas — yarn, tape, 
sleeving, tying cord, cloth, varnished tape and cloth, laminated 
sheet, Fiberglas-mica combinations. 


Distributed by 


wumgmves INSULATION & WIRES, INC. 


ik 2127 Pine.St., St. Louis, Mo. 
: J 289 Simpson St., N. W., Atlanta, Ga. j 
SERVICE 





30 Trowbridge Ave., Detroit, Mich. 
181 Portland St., Cambridge, Mass. 








79 





FLUORESCENT LAMP 
BALLAST 


UESTION 119. The manufac- 

Q turers of fluorescent lamps have 
designed a single phase ballast 
which will operate four 100 watt 
lamps and is designed to operate 
from a 265/480 volt Y power 
supply system. The obvious ad- 
vantages of saving material are, 
of course, at once apparent. 

I would like to know your read- 
ers’ experience as to how this 
ballast could be used advantage- 
ously where the company has the 
customary 115/230 volt single 
phase lighting service in capaci- 
ties of one to 10 kw. What is the 
easiest and best method to secure 
this 265 volt? —M.A.H. 


A TO QUESTION 119. Stable 
; @ operation of fluorescent lamps 
require that voltage drop in the ballast 
be almost as great as voltage drop in the 


lamp. The voltage rating of the 100 
watt lamp is 74 volts. Two in series 
have a drop of about 148 volts. The four 
lamp ballast was designed to take ad- 
vantage of the fact that sufficient voltage 
to operate two 100 watt lamps in series 
is available (phase to neutral) from a 
three phase 4-wire wye 440 (nominal) 
network system or power transformer 
bank and that such set-ups are fairly 
common. 

When 4 wire wye 440 volt (nominal) 
supply is furnished the voltage ratios are 
usually within the limits of 254/440 to 
277/480 volts. The phase to neutral 
voltages within these limits will satis- 
factorily operate two 100-watt lamps in 
series, and essentially a four lamp ballast 
is simply a modified two lamp ballast 
having two lamps in series on each leg. 
Incidentally, the voltage ratio stated in 
the question is incorrect. 265 volts 
phase to neutral will be accompanied by 
460 volts phase to phase. 

One mianufacturer’s literature states 
that the application of the 4 lamp ballast 
is “confined to a Y connected network 
distribution rated at 254/440, 265/460, 
and 277/480 volts”. This statement does 
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QUESTIONS from readers on problems of industrial equipment, instalig 
maintenance and repair. Answered by electrical maintenance engineer; 
industrial electrical contractors out of their experience. For every 
tion and every answer published, we pay $5.00. 


QUIZ 


not seem to be entirely correct. Network 
distribution is not required nor is it 
essential that the supply be wye. It so 
happens however that the required cir- 
cuit voltage for two 100 watt lamps in 
series is usually available only where 4 
wire wye 440 volt (nominal) network 
is used or where such supply is furnished 
ior an individual establishment. 

Many distribution type transformers 
of the 115/230 volt secondary rating can 
be tapped up to supply at least 128/254 
volts. It might be perfectly possible to 
increase the voltage of your lighting 
service but I strongly advise against it. 
The non-standard voltage would create 
trouble in all other equipment connected 
to it and you would have no neutral wire 
in the 254 volt supply to your four lamp 
ballasts. 

The best way of obtaining the desired 
voltage (and this probably would not be 
economical) is to use auto-transformer 
set-up from 115 and 265 volts (or there- 
abouts) carrying the neutral of this 115 
volt supply through as the common lead. 
Probably the best thing to do is to make 
no attempt to use the four lamp ballast 
in your situation. It seems to have been 
developed primarily in view of the fact 
that sometimes in some places there are 
standard voltages which make its use 
highly feasible-—D.J.F. 


A TO QUESTION 119. In order 
@ to procure the necessary 265 
volts from the customary single phase, 
3-wire 115/230 volt service, proceed as 
follows: 

Procure a transformer of the correct 
kva. rating to handle the desired fluor- 
escent load, and with a high voltage or 
primary winding for 230 volts and a 
secondary or low voltage winding of 35 
volts or a ratio of approximately 15 to 1. 

Connect the two windings H,, H. and 
X, and X, in series, i.e. connect H, to X, 
as per the diagram, and then connect the 
high voltage winding H, and H, to the 
230 volt source of supply. With a volt- 
meter take a reading between the free 
primary and secondary leads H, and Xz. 
The reading will be the sum of the 
voltages of the two windings for an 
additive polarity or the difference of the 
voltages of the two windings for a sub- 



































tractive polarity, as in sketch above. 

Should the first method of connect 
prove to be subtractive then intercharg 
the X, and Xz leads, i.e. connect H, 
X, which will then give an addit 
polarity or a reading of 265 volts i 
tween H, and X;. 

If a correct ratio of transformer is! 
available then have the utility chang 
the primary taps on the existing distrib 
tion transformer to the nearest secot 
ary voltage which will give, in conju 
tion with your available transformer, 
voltage approximately 265 volts—G.! 


A TO QUESTION 119. 1 
e@ hundred and sixty-five (2 
volts can be obtained by using 4 si 
booster auto-transformer of the s# 
lighting type. They are rated 120/24 
12/14 volts. By connecting the oul 
to boost (not buck) 253 volts may be , 
tained from a 230 volt supply or 4 
volts from a 240 volt supply. Eitit 
voltage is adequate for this ballast. Sis 
the neutral is not used, the fxtutt 
would have to be grounded separalt 
We considered using this system 0 
relighting job but found that it was m™ 
expensive and used more rftaterial 
equal light output than one designed! 
40 watt lamps. The auto transform 
more than offset the saving on the sill 
ballast. Because the system voltage 
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higher, very little, if 

y. reduction can be made in conductor 
on Finally the lumen output per 
watt of the 100 watt lamp 1s about 19 
rercent less than that of a 40 watt lamp. 
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OLARITY REVERSED 


UESTION 120. We have a 
500 amp. 2-6 v. plating generator 
and on several occasions the po- 
larity has become reversed for no 
apparent reason. When this hap- 
pens I swap the wires at the plat- 
ing tank and the plating ts con- 
tinued. I’d like to know what 
causes this trouble and what I 
must do to stop it?—J.A.B. 


TO QUESTION 120. From 
e what I gather J.A.B. surely 
must have a self-excited generator which, 
f so, will continue to give him trouble 
rom time to time. Most all self-excited 
penerators will reverse polarity. He 
ill correct his trouble when he removes 
is exciter circuit to a separate source. 

Belt or gear an exciter of proper voltage 
0 the present plating generator. J.A.B. 
should take a volt meter reading of his 
present exciting circuit and replace it 
ith one as near as possible. There 
should not be greater than a plus or 
inus 5 percent difference in voltage. 
above. #With a constant field excitation, the vol- 
sonnectigtage will drop slightly from no load to 
iterchangmull load because of armature drop and 
ect H, armature reaction —K.C.C. 
1 additi 
volts if A TO QUESTION 120. It seems 
@ probable that the generator is 
mer 18 Moperating with a weak field. In such a 
‘y chalggease operation will be unstable, voltage 
z distribi@will decrease rapidly when the field cur- 
St secom@@rent decreases, and if the field should 
| conjuligopen the effect of the armature reaction 
formet,@ight be sufficient to reverse the field. 
s—G.SStrengthening the field and reducing the 
speed should help. I would check for a 
9. Twgpossible loose connection in the field 
ye (2igircuit which might result in the trouble 
y a smigendicated, 
the sigg Ifa separately excited generator were 
20/24lMevailable it should be more stable in 
he outy@pperation and so more satisfactory.— 
ay beo ).E.W. 
y or Ny 

Fit A TO QUESTION 120. Use an 
st. Siti ®@ outside source of field excitation, 

fixtu@and your troubles will be over. CAU- 




























>paralel ION ; Be careful when opening field 
em on @tircuit—H_S. 

was mot 

ae A TOQUESTION 120. A rever- 
at 7) ® sal of polarity can quite often be 
“ em used by a discharge of the plating solu- 


‘ on back through the machine. In some 
oltagiFases a plating tank will have a pretty 
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GET THE Install 
MOST JOHNSON 


f rom your Leaded Bronze 


diiilie, BEARINGS 


In order to get the maximum power 
from a motor, it is necessary to have 
it equipped with bearings that 
assist... not retard it. The special 
high-lead bronze in Johnson Bear- 
ings enables the motor to operate 
at full efficiency. Johnson Electric 
Motor Bearings are available from 
stock for more than 250 different 
motors. Try a set on your next 
overhaul. Check them and see 
if they don’t enable you to get 


Write for FREE Catalo gue the MOST from your motors. 


JOHNSON BRONZE 














ee w ad 
G ‘sips 
Cy > 


“Wy, 
KS 


This gives you some idea of the difference in efficiency 
and RESULTS—when you use the ulta-modern BRIEGEL 

METHOD of making thin wall conduit connections instead (Costs just $1.25) 
of many old-fashioned methods still on the market. 


You conserve critical steel—Briegel fittings are made with 25% 
less steel than any other fittings on the market. 


You save time—just two squeezes with the patented B-M 
“indenter” (illustrated at right) and a smooth, clean connection 
is made. No extra turns or twists—no nuts to tighten, Up to 
50% saving on precious time! ‘ 


Prompt Deliveries on [200i "items “ta bay 


All PROFIT "ON EVERY 
Properly vie 
R + d Approved by Under- 
are writers’ Leboratorles 
Orders! 


Distributed by 





I 
National Enameling & Mfg. Co 
Triangle Conduit & Cable Co........seeseeee New Brunswick, N. J. 


BRIEGEL METHOD TOOL CO., Galva, Ill. 
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NON-HEATING 
CONTACTS 


Keep Motors Humming 





\" 100% Quality 
APPROVED BY: UNDERWRITERS 


WARE BROTHERS 


4410 W. Lake St. Chicago, Jil. 











good charge and will then act as a stor- 
age battery unless the plating generator 
is entirely disconnected from the load 
when shut down. 

I would suggest, as a remedy, that a 
shot of current from an outside source 
be put through the machine in the right 
direction, when necessary to avoid hav- 
ing to change connections. A storage 
battery will probably serve very well 
for this purpose.—R.L.M. 


INDUCTION GENERATOR 


UESTION 121. We have a 240 
O kw. gas engine driven induction 

generator to reclaim power which 
would otherwise be wasted. This 
power is about 10 percent of the 
plant demand. Should the feeder 
from the power station fail, the 
entire plant including the gener- 
ator would be inoperative.. The 
especial hazard would be the rapid 
cooling of our incinerators which 
would seriously damage the re- 
fractories. Normally three days 
on gradually reduced oil fire ts 
required to cool the incinerators 
at a safely slow rate. What 
equipment would be required to 
excite the generator so’ that it 
could be used as an independent 
source of electric power sufficient 
to operate the auxiliaries needed 
to cool down the incinerators? 
Could the voltage and frequency 
be satisfactorily controlled manu- 
ally? (The aas engine speed is 
controlled by a sensitive gover- 
nor).—G.1.S. 


A TO QUESTION 121. An in- 
e@ duction generator can be used 
only in parallel with some synchronous 
generator. Ifthe synchronous generator 
fails or the circuit is interrupted, the 
induction generator will have no ex- 
citation. For emergency a small syn- 
chronous alternator could be driven by 
the same gas engine and provide the ex- 
citation for the other generator. If the 
load is steady and engine speed is con- 
stant, it should be possible to govern 
the voltage and frequency satisfactorily. 

If the power required for the auxili- 
aries is not too great, perhaps it would 
be well to have a separate alternator and 
disregard the induction generator while 
the regular source is out of service.— 


J.E.W. 


A TO QUESTION 121. Your 
@ induction generator will not 
function as an entirely independent 
machine. Its operation depends on the 
presence of a field in the stator windings 
and this must come from an external 


polyphase source such as a supply sys- 





tem or power plant having synchro, 
generators. The voltage regulation 
frequency are dependent upon the y 
age and frequency of the polyphase 
tem in parallel with which your jp 
tion generator operates. 

As a practical matter, the only 
in which you can operate your gene 
independently of a utility or power y 
tion connection is by installing q, 
chronous generator to supply excita 
and by obtaining voltage and freque, 
regulation through control of this 
chronous generator. It would be py 
ble to keep this synchronous geneny 
down to a rather small size if capacity 
were installed as a supplement. 
total kva. of the exciting set-up mus 
at least 25 percent of the kva. load 
the generator. It is usually not econg 
ical to install this amount. If the ly 
is almost all synchronous motors, ; 
this is probably not the case, it isd 
theoretically possible to operate wi 
capacitors only.—D.J.F. 


A TO QUESTION 121. An ind 
@ tion generator must be operat 
in parallel with synchronous generat 
The synchronous machines will “set” 
voltage and frequency of the system a 
must be large enough to supply t 
wattless component of the load and 4 
induction generator. 

Since no constants of load or chara! 
teristics of generator were given, 
hypothetical problem will be solved t 
illustrate the method of choosing t 
synchronous generator. 

Assumed: Emergency load of 250k 
at 70 percent power factor and induetit 
generator rating of 240 kw. at 80 perce 
power factor. What rating will be 
quired of a synchronous generator 
operate with the induction generat 





Induetit 
Load General 
Kilowatts (given and 
assumed) ........ 250 ~=— a 
Power factor (assum- 
REE ree ree 70% 
Kva. (kw + power 
ere 357. 
Reactive factor 
(\/100%?—P.F.%”) 71.4 of 
Reactive kva. (watt- 
less component) 
ee) are 255 =i 


The reactive kilo-volt amperes % 
quired of the synchronous general 
would be 255 + 180 = 435. This! 
the wattless power required by the Ion 


( 


and to excite the induction general 


The active or kilowatt component " 
quired of the synchronous generatot! 
10 kw., being the difference between" 
load and the power supplied by the 
duction generator. The nearest cho! 
of a synchronous generator would pr 
ably be 450 kva. 
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To supply the losses and excitation ot 
the synchronous machine and the useful 
power it will deliver, an engine in the 
order of 85 horsepower would be re- 
quired. The frequency of the combined 
system could be controlled by the gover- 
nor of the 85 hip. engine. The voltage 
of the combination would be controlled, 
as convenient, by the synchronous gen- 
erator. 

Right away. without considering 
necessary transformers, foundations, ex- 
citers, etc. it will be noted that this will 
be an uneconomical installation. The 
only advantages for an induction gener- 
ator are that it need not be synchronized, 
that it has fewer parts and auxiliaries, 
and that it will not jar the system under 
short-circuit conditions. Induction gen- 
erators are economical only if their com- 
bined capacities are small compared with 
the rest of the system. 

The answer to this particular problem 
would lie in a duplicate source of power 
from the power station or a synchronous 
generator of sufficient size to handle the 
blowers and controls on the incinerators. 


—L.E.B. 


A TO QUESTION 121. If the 
e@ feeder from the power station 
fails, your induction generator becomes 
inoperative and there is no equipment 
you can add to excite the generator so 
that you can use it as a source of power. 
Why? Because induction generators de- 
pend for their excitation upon lagging 
current from synchronous generators, or 
leading current delivered to synchronous 
motors. If it is necessary for you to 
have emergency power I would suggest a 
synchronous generator for your gas 
engine—V.M. 





Can you ANSWER 
these QUESTIONS 


QUESTION W4. Tam contemplating building 
an auto-transformer with variable taps to 
be used for intermittent testing purposes. 
I want it suitable for the nominal 110/220 
volt range on 60 cycle and with maximum 
output in kva. within 25 percent above or 
below normal input voltage. I have the 
core and want some good practical sug- 








Output 
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Meld CARBON BRUSHES FOR ZZz_ 
Higher Current-Carrying Capacities 








Instead of 40 or perhaps 60 amperes per square inch, the brushes 
seen above carry from 150 to 200. They are only a few out of many 
special brushes designed for wartime use. Others can be developed 
to meet your present or post-victory needs. Having higher current- 
carrying capacities, they open the way to savings in copper, in size 
of machine, and in other respects. Our Experimental Department 
stands ready to study your problem and to recommend or create 
a brush which will exactly fit your conditions. 


SUPERIOR CARBON PRODUCTS, INC. 


9113 
George Ave. 
Cleveland 5, 

Ohio 





CARBON 
BRUSHES 
























SAVE FUSES—CLIPS—POWER 


Make every job complete by installing TRICO KLIPLOK 
Clamps for fuse clips. That jack-screw pressure 
literally bolts the fuses and clips together! 

TRICO KLIPLOKS ELIMINATE .. . 
@ Unnecessary Shutdowns @ Burnt fuses and clips 
@ Night and Holiday repairs ® Arcing at contacts 
© Premature fuse blowings @ Wasted current 
Use TRICO KLIPLOKS freely to protect new clips and remedy 
old clips. Made in 10 sizes to fit all ferrule and knife-blade 


type fuse clips. WRITE FOR BULLETIN #6. 


TRICO OILERS 


SAVE TIME - OIL-WORRY 





No guesswork—bearing failures—waste—idle machinery, fire 
and accident hazards. TRICO visible automatic lubrication 
is the ultra-modern way to stop waste and failures caused by 
old-fashioned trust-to-luck and hand-oiling methods. 


WRITE FOR 


CATALOG TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Canada: IRVING SMITH LIMITED, Montreal 
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gestions on the design of the winding. 

The core is a rectangular stacking of L 
shaped punchings and has a cross section of 
approximately 10.5 square inches with a 
magnetic path having a mean length of 
about 26 inches. 

I plan to hand wind from a bobbin around 
the core with a single layer so that the 
large number of taps will not be a problem. 

Efficiency and continuous rating is not 
a factor due to the loadings being for a 
short period. Would a few turns energized 
at low voltage give any data if current 
and voltage were measured? This should 
give an indication of the turn voltage and 
magnetizing current required, but how 
about percent impedance and wire size? 
The winding connections will be as shown 
on the above elementary diagram.—E.J.K. 


QUESTION X4 Our load is _ seasonable. 


TRIPLOC 


plugs and 
receptacles 





Five to seven months each year the con- | 


nected load is 350 hp. of motors the largest | 


of which is 30 hp. The remaining months 
the power load never exceeds 20 hp. The 


lighting and small single phase load is | 


about 20 kw. 

Our service is 2300 volt delta metered 
primary to 3-100 kva. transformers for 3 
phase 230 volt power and one 15 kva. trans- 
former for 115-230 volt single phase. Con- 
nections are as per solid lines in the sketch. 

In order to reduce transformer losses 


during the off season period we propose to | 





VF, /ine 








fused ( 
cutouts WY 


< Vi 
































230V. 3-phase main —_//5-230V-k-phase main 


iuistall a 10 kva. transformer in open delta 


with the present 15 kva. transformer and | 
switch off the large bank on both primary | 
and secondary, by means of connections as 


per dotted lines in the sketch. 
The question is: Will we run into any 


trouble trying to run the little open delta | 


bank in parallel with the large closed delta 
bank? 

Certain of our equipment is such that it 
would be undesirable to interrupt service 


for even the short time required to switch | 


from one bank to the other.—T.W.]. 


QUESTION Y¥4 I have a 60 volt d.c. com- 


pound-wound motor which I desire to con- 
vert into an arc welder. In using two six- 
volt storage batteries in series (12 volts) 
as an exciter across the fields, I find that 
I can melt fairly large rods. But in using 
a 4 hp. 125 volt dic. motor with an output 
of four amps., I get only light sparks on the 


welding rods. In order to use this small | 
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1, 2, 3, 4,6,8 pele interchangeable contact 


Lescsohangeaite contact unit 

1 to 8 poles, can be assembled in n 
ard plug shells and receptacle housi 
to make any desired unit to meet 
dividual requirements for any portal 
electrical equipment. The protected 
male contact unit can be asse 
either plug or receptacle for safety 
the line side of the circuit. Fu ible 
types and units with one pole ground 
are also available. . 
| Automatic bayonet lock with eith 
manual or combination manual 
automatic release protects equipment 
and wiring. Wide range of plug shells 
receptacles, and cord connectors avail- 
| able in the complete Triploc line, rat: 

ings up to 20 amperes, 250 volts D.C. 

460 A.C. Write for general catalog 1100 

giving complete listings. 


| 
} 
| 


motor as an exciter, what shall I do to the | 


motor I’m using as a welding generator? | 


If your answer involves rewinding of the 
fields, etc., give a formula for computing 
the number of turns, size of wire, etc —D.A. 


PLEASE SEND IN 
YOUR ANSWER BY FEBRUARY 1 





1344 N. Kostner Avenue, Chicago 
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D  WaRTIME HAS NO TIME 
for CONTACT MAINTENANCE 


Copper contact before and after 50,000 opera- 
tion life test. It was necessary to replace contact. 





allo: 


A-B silver alloy contact before and after same test. 
Contacts were still good for thousands of operations. 


War plant machinery needs the freedom from contact maintenance 

that is part of Allen-Bradley trouble-free motor controls. A-B solenoid 

starters have patented, double break, silver alloy contacts which are good | 

for millions of operations. They never need cleaning, dressing, or filing. 

The oxide which may form on them is a good electrical conductor and | 

therefore low contact resistance is always assured. When you're making The solenoid plunger—shown in red—is 
replacements or buying new motorized equipment, be sure to specify Se ee ee 
trouble-free Allen-Bradley motor controls. Write today for Bulletin 709. 


ALLEN-BRADLEY 


SOLENOW MOTORYSTARTERS 
Swauy<— 
















QUALITY 
MACHINE TOOLS 
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QUALITY 
MOTOR CONTROLS 


‘2 MAXIMUM 
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Your guarantee of highest efficiency from operator and machine 
is to use Allen-Bradley controls for automatic sequence operations. Oscillo- 
graph tests show that A-B solenoid controls close in short, uniform pick-up 
intervals which assure consistent switching performance. No other magnetic 

et Sate ond controls provide such split-cycle accuracy which saves time and increases the 
Switch production of your machine. 

There’s no time lost for maintenance either. A-B double break, silver alloy 

contacts never need filing, cleaning, or dressing. With only one moving part, 

there’s nothing to get out of order. A-B controls are an asset to any machine. 


Allen-Bradley Company, 1316 S. Second St. 
Milwaukee 4, Wis. 
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DIVING YOKE 
0S WINDING 


ric Motor and Repair Company 
lichmond, Virginia, has developed 
mall armature winder that has in- 
ised winding speed considerably. The 
rtant part of the assembly is, of 
Be, the yoke (see accompanying 
to v raphs ) . 

in 11-inch span is provided at the 
fh of the yoke. A piece of 4-inch by 
mch cold-rolled strap steel bent into 
U-shape does the trick. Each end of 
pyoke is slotted. Into the slot on one 
dis placed a hinged chuck that swings 
asmall pin. The chuck is merely a 
be of steel drilled to accommodate the 
mature shaft. At right angles to this 
le, another is drilled slightly off center 
d accommodates a notched brass dog 
ed to tighten the armature shaft in the 
uck, 
The slot on the opposite end of the 
ke holds the other end of the arma- 
re shaft. A hinged hook-snaps shut 
d the armature is securely held in the 
ke, ready for revolving and winding. 
At right angles to the plane of the 


THREE STAGES of speed reduction 
are obtained by this arrangement of pul- 
leys. All bearings are of the small out- 
board type. Resulting yoke speed is 190 
rpm. Driving motor is rated at 1740 
rpm. Friction clutch, actuated by oper- 
ator’s foot gives any speed from zero 
to maximum. Foot pedal can barely 
be seen to left of motor. 


DING YOKE designed to speed small armature winding. Shaft, on commutator 

5 securely held in the hinged chuck by a notched brass dog. Other end of shaft 

Pela in slot by a hinged hook. Start and finish of each coil are looped over an 
extending arm set to give the correct lead length and thus avoid wastage. 
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yoke arms, is another arm bent on an 
arc and welded to its vertex. This arm 
is made from a length of 4-in black iron 
and used to loop the finish-and-start of 
each coil to the correct lead length to 
avoid wastage. In this way the entire 
armature is wound in one continuous 
length. Leads are then cut for commu- 
tator soldering. A revolution counter is 
provided to count the number of turns. 

The operator controls the speed, start 
and stop by a foot pedal. Wire reels are 
placed behind him, while he winds with 
the use of a hand fiber tension block. 
Top speed of the yoke is 190 rpm. and 
by operation of the foot pedal (which- 
operates a friction clutch) any speed 
from zero up to that maximum is ob- 
tainable. 

The yoke is drilled at the vertex and 
the driving shaft is inserted and welded. 
Two small outboard bearings are 
mounted on a 13-inch length of 6-inch 
channel iron and carry the main drive 
shaft. On the opposite end of the shaft 
from the yoke is the large drive pulley. 

Three stages of speed reduction is 
accomplished through the use of belts, 
pulleys and outboard bearings. The 
small driving motor is a 4 hp. single 
phase induction motor rated at 1740 rpm. 


WELDING SPEEDS 
COIL CONNECTIONS 


Bodine Electric Company, motor 
service shop of Decatur, IIl., has ‘solved 
the rather perplexing problem of quickly 
skinning the insulation from “formvar”, 
“formex” and similarly insulated magnet 
wire to make coil connections on re- 
wound motors. Previously, each con- 
ductor was laboriously denuded of its 
insulation—requiring considerable time 
if a thorough job was to be done. 

The unique method devised by the 
Bodine shop is to leave the insulation 
intact and let heat do the job while 
simultaneously making a good electrical 
connection. An ordinary acetylene weld- 
ing torch with a closely controlled small 
flame does the trick. The coil ends are 
tightly twisted together in pigtail fash- 
ion and the torch applied. The heat of 
the torch removes the insulation and 
makes a solidly welded copper joint 
which can then be taped. Heat alone is 
sufficient to do the job on conductors up 
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MOTOR SHUTDOWNS 
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PRODUCTION DELAYS 
aca 11) ON B 
— MAINTENANCE TOOLS 


IDEAL RESURFACERS 


Keep Motors and Generators on the 
Job. At first sign of wear on Com- 
mutators and Slip Rings use IDEAL 
Resurfacers to refinish to a smooth, 
highly-polished surface, without 
disassembling. Easy to use—sim- 
ply hold against surface with ma- 
chine running. Sizes and grades 
for all conditions. 


weal BRUSH SEATERS 


Seat or reseat 
brush rapidly, easily 
and perfectly under 
actual operating con- 
ditions—without  shut- 
ting down machine. 


each 


For use on surfaces 
badly scored, or out- 
of-round. Portable. At- 
tach to brush arm sup- 
ports. Run Motor. 
That's all. 


Undercut hardest mica 
without removing com- 
mutator. Four models 
to fit all conditions. 


Send for new 88 page 


Motor Maintenance Handbook 


* IDEAL COMMUTATOR DRESSER CO 


1041 PARK AVE., SYCAMORE, ILL. 


Sales Offices in all Principal Cities 
In Canada: Irving Smith Ltd., Montreal, Quebec 
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WELDED ELECTRICAL CONNEC. 

TION is made with an acetylene torch 

in a shop test at Bodine Electric Co., 

where the principle is used on motor 

coil connections. For large wire sizes, 
Silfos rod is employed. 


CLOSE UP of adda joint.on a group 
of eight lengths of No. 8 “formvar’ 
insulated magnet wire. 


to No. 12 in size. From No. 12 on up 
(Nos. 10, 8, 6, etc.), Silfos rod—a low 
temperature bronze and silver alloy—is 
used to produce a welded ball on the 
end of the pigtail. The oxygen-acetylene 
ratio used was about two to one (3 Ibs. 
oxygen to 14 lbs. acetylene). 

Some time studies made at the shop 
indicate a considerable saving in labor. 
For example: it took 4-minute to make 
a-welded connection on four or five No. 
12 conductors twisted together; about 
four hours were saved just on making 
connections on a 50 hp. motor. These 
studies were compared with the con- 
ventional method of skinning and tin- 
ning the conductor and soldering the 
joint. 

The same method was used on a set of 
No. 3/0 insulated conductors on an 
emergency industrial feeder job. Work- 


Solderless, Tapeless Wire Conne 


Meet all Government Requirements a 
approved to replace solder and tape 
“Wire-Nuts” Conserve Critical 
use no Tin or Rubber. Simply Strip 
Screw On—that’s all. Fully approved! 
by Underwriters’ Laboratories, Inc. 5 
every job. 





Plant Wiring Simplif 
IDEAL “Wire-Nuts” make all plan! 
ing jobs easier—safer—taster. 
“Wire-Nuts” for adding new «it 
temporary installations, ré- 
machinery. 


NO RESTRICTI 


If your Electrical Jobber Hasn't o” 
Write or Wire, mentioning Jobbers 


IDEAL Sycx 


COMMUTATOR ORE 








1041 PARK AVE., SYCAMO# 
Sales Offices in all Principal Cites 
In Canada: Irving Smith Ltd., Montregl 
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ing space Was limited and the cable had 
ih be repaired in a hurry to maintain 

operation. Proper size solderless 
mnectors were not available. An 


ent burning the cable insulation, 
‘ad the Silfos rod were employed. About 
i minutes time was required to make 
three complete connections. The circuit 
made “hot” immediately after the 
‘oh was finished and no future trouble 
as encountered at the joints. 

Shop tests on such welded connections 
dicated that when the conductors 
fere subjected to tension and twisting 
tresses the cable strands themselves 
ould weaken and break, but the welded 
pint remained intact. 


Ee 


3: COMPARISON OF 
LARITIES WITH MAIN OR 
OMMUTATING COIL ON VERTICAL 


By A. C. ROE 


Design Engineer 
Westinghouse Elec. & Mfg. Co. 


P| 
R) 





In this third article on field coil polari- 
ties, they are compared on the basis of 
tach being placed on an arbitrarily 
hosen center line. 

‘To establish a basic main pole of north 
mf, WU etic polarity, the current must flow 
(2geeecound the pole in a counter-clockwise 

lirection—or in a direction opposite to 
that of the south pole. This is based on 
he observer standing facing the front or 
commutator end of the machine, see Fig. 
2 (a) and (b). The current should 
enter the coil at the right of the coil 
center line for open coils, as in Fig. 2 
(a). For crossed coils, the current 
should enter the coil on the left of the 
coils’ center line as in Fig. 2 (b). This 
again is opposite to the rules for south 
poles, 

The coils shown in Fig. 2 (a) and (b) 
wef tave the leads on the commutator end 
ipl We and the lead of the coil used for the “in 
orD lead” may be either the starting or 
finishing lead of the coil. 

With a start-on-right coil arranged 
for counter-clockwise winding, the lead 
D in Fig. 2 (a) and (b) would be the 
starting lead of the coil and would be on 
the armature side. With a start-on-left 
coil arranged for counter-clockwise 
winding, the lead D in Fig. 2 (a) and 














Conne 


ly Strip 
sproved. 


, Inc, di 












would be on the frame side. 
ith a start-on-right coil. and 
airanged for clockwise winding, the 
lead D of Fig. 2 (a) and (b) would be 
y finishing lead, and the starting lead 
I the coil would have to be on the frame 
side. With a start-on-left coil and ar- 
‘ee for clockwise winding, the lead 
in Fig. 2 (a) and (b) would be the 
[Continued on page 102] 
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wtylene torch with a small flame, to | 


(b) would be the starting lead and it: 





























Bell Aircraft Corporation protects the wiring of 
inertia starters for their famous P-39 Airacobras 
with a conduit of flexible, abrasion-resistant Hyflex. 


O, communications equipment . . . sensitive instruments . . . light- 
ing, ignition and control systems . . . millions of wire “nerves” are 
protected by Irvington Plastic Tubings. Used as conduit, wire cover- 
ing and terminal insulation, these flexible tubings provide depend- 
able insulation even under severe operating conditions. 

All five Irvington Plastic Tubings satisfy general insulation 
requirements. In addition, each possesses properties which meet the 
needs of specific applications. 

IRV-O-LITE XTE-30 is a good, all-purpose insulation. Wires covered with 

XTE-30 can be readily soldered. : 


IRV-O-LITE XTE-130 has unusual oven life. It is unaffected by a temperature 
of 105 deg. C. for 1,000 consecutive hours. 


TRANSFLEX is transparent and resists brittleness at temperatures as low 
as —58 deg. F. 


HYFLEX, similar to Transflex in properties is available in six opaque colors. 


IVI-FLEX is rubberlike and resists extremely low temperatures. It withstands 
a hammer blow at —70 deg. F. 


All these tubings are resistant to 
acids, alkalies, denatured alcohol 
__ and petroleum products, including 
_. gasoline. 

For more information on 
specific properties of each 


Irvington Plastic Tubing, 
send for this catalog. 


Write Department. 96. = 
POST-WAR PLANNERS Wie, 





Insulation on soldered wires of 


this 314” diameter, temperature in- Although our machines are now devoted to 
dicator is Irv-O-Lite XTE-30. It was the extrusion of tubing for electrical insula- 
specified by the Lewis Engineering tion on war equipment, we are preparing to 
Company, Naugatuck, Conn. Note meet your post-war demands for extruded 
how close the tubing is to the sol- shapes, rods, and thread. Write us of your 
dered connections. requirements. 


/ \ 


IRVINGTON, NEW JERSEY, U. S. A. ( } 


Plants at Irvington, New Jersey, and Hamilton, Ontario, Canada as al 
Representatives .in.20 Principal Cities aaa 


IRVINGTON VARNISH & INSULATOR CO. ===. 














SWITCHES 
QO “Should keyless sockets and 
© receptacles be controlled by a 


switch?”—H.L.G. 
A The Code does not require that 
e@ switches be installed to control 
sockets, receptacles or fixtures whether 
keyless sockets are used or not. It is left 
to the requirements of convenience, ex- 
cept in the following cases where 
switches are required by the sections of 
the Code indicated :— 


Arc lamps (4211); 

Receptacles in Class 1 & 2; 

Hazardous locations (5023, 5063) ; 

In special locations such as Theatres 
(5223, 5225, 7031), in film vaults 
(5307) ; or Signs and outline light- 
ing (6003). 


THERMOSTAT FOR MOTOR CONTROL 
QO “Can a Honeywell heat control 
© be used to start a motor, or 


must a magnetic starter be installed? 
Motors of 5.5 to 10 amps.—220 volt” 


—H.L.G. 
A According to the Underwriters’ 
e Laboratories’ List of Inspected 
Electrical Equipment, the Minneapolis- 
Honeywell Regulator Co. have listed 
thermostats up to 1 and 14 hp. These 
could, of course, be used for controlling 
the motors. 


CIRCUIT DISCONNECTING MEANS 
QO “In a 220 volt 3 phase installa- 
° tion being served by a delta 
connected service with one leg having 
more than 150 volts to ground, would 
the method of installing several fused 
branch circuits, under the control of a 


single disconnecting means, violate Sec- 
tion 2440 of the 1940 Code?”—E.J,McE. 


A. 


90 


The statement of the condition 
“with one leg having more than 


150 volts to ground” indicates that the 
mid point of one phase is grounded, this 
phase probably being used for lighting. 
Under the condition of one leg having 
a potential of more than 150 volts to 
ground, Section 2440 requires that all 
fuses in each individual circuit contain- 
ing the ones which are at more than 150 
volts to ground, be so arranged that they 
can be independently disconnected from 
all sources of energy. Note that this 
rule speaks of “each individual circuit” 
and consider what this means. In the 
lighting circuits which are taken from 
the phase having the mid point (neutral) 
grounded, this rule would not apply as 
the voltage to ground of either phase 
wire of this phase, is less than 150. 
This section then, would generally 
apply only to power circuits under the 
above condition, using all 3 phases. Then 
the rule requires that each individual 
(branch) circuit have a disconnecting 
switch ahead of all of the fuses or 
thermal cutouts on the circuit; that is, 
one switch at least at the source of sup- 
ply to each circuit. If the motor at the 
end of this circuit, is within sight of this 
switch, this switch may also be the dis- 
connecting means for the motor; or, if 
this switch also meets the requirements 
for controllers and disconnects all of 
the wires, as specified in Section 4407, 


Answered by 


F. 
Chief Inspector New York Board of Fire Unde 


QUESTIONS Of THE CODE 


N. M. SQUIRES 





and is within sight of the motor, it my 
be the only switch required on ty 
circuit. 

Also note that Section 2440 states thy 
the fuses must be “disconnected froma 
sources of electrical energy”. This i 
to provide against any possible feed back 
through the circuit as might be the cag 
where all of the legs of the circuit to th 
motor, were not broken. Of course th 
arrangement whereby the fuses are re 
moved from the fuse clips by opening 
the device, (such as when the fuses ar 
fastened to the door or pull-out of¢ 
fuse cabinet), would meet the require 
ment of this Section. 


TWO WIRES UNDER ONE SCREW 
“Where can I find reference i 


( ° that old violation, ‘two wire 


under one terminal’ ?”—H.L.G. 
The old rule which was it 


A. volved to require the soldering 
together of two wires put under a sing 
terminal screw, was found in Paragrapl 
203c of the 1933 Code and in previow 
Codes. This required that “stranddl 
conductors other than flexible cords 
shall be soldered together at the 
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LAB SESSION in electronics, at the Illinois Institute of Technology, gets the undivided 
attention of Chicago electrical contractors (L to R) Leo Witz, A. F. Smith, 
Oppenheimer, and T. F. Kisken. 









Electrical Contracting, January Ih 





Elec 


or, it may 
1 on th 


states thet 
1 from af 

This is 
feed back 
> the cas 
‘uit to the 
ourse the 
S are fe 
, opening 
fuses ar 
out of 4 
> require 


‘erence th 
wo wire 


was it 
soldering 
r a single 
aragrapl 
previous 
‘stranded 
le cords 
at thei 


SAVE sorr GUESS ans) WORK 
IN INDUSTRIAL ELECTRICAL CIRCUIT PROTECTION 


TRUMBULL 
' xomme  ™ AT” NOTHING 
| TO RENEW, TO REPLACE 


S- @ ENCLOSED INDUSTRIAL CIRCUIT BREAKERSt 
Te icsoced indusitiod Cireut © CIRCUIT BREAKERS WITHOUT ENCLOSURES A! Circuit Breaker Switchboard. 
beaker, 15-600 emp. @ CIRCUIT BREAKER PANELBOARDS 
: @ CIRCUIT BREAKER SWITCHBOARDS 


@ A comprehensive line built around a single 
basic operating unit . . . the Trumbull “AT” 
Breaker unit. 


@ Designed to keep plant power and lighting 
M-| and M-2 c ‘ circuits ALIVE .. . to act quickly in case of 
sadewtat sett overload or short circuit . . . and to restore 
service just as quickly when trouble has been 
corrected . . . with nothing to replace or renew. 


@ 15 to 600 amp.;—125 to G00V. AC or 125 
to 250V. DC;—2 and 3 pole, (15 to 50 amp. 
available in single pole). Also with solid neu- 
tral, 2 pole 3-wire, or 3 pole 4-wire. 


@ Quick-Make and Quick-Break. 


+ Available also in cast iron, water tight 
(NEMA Type 4) and explosion proof en- 
closures (NE Code Class 1 Group D). 


Breakers, 15-100 amp.,—230V. AC e ro 
AT Circuit Breaker in explosion 
proof enclosure. 


Circuit Breaker Disconnect 
inCombination Motor Starters. Sizes, 


0, 1, 2, 3; 15 to 225 amp. “AT u 
— Circuit Breaker Unit for all 


applications. 


Illustrated and described in 
Trumbullaid Circulars Nos. 
309, 314, 315, 318, 321, 325, 330 


Cc 3 z as iT and 333, available on request. _ 


“MT” BREAKERS 


Circuit Breaker Panelboard. 


THE TRUMBULL ELECTRIC MANUFACTURING COMPANY ° PLAINVILLE, CONN, ° A GENERAL ELECTRIC @ ORGANIZATION 
OTHER FACTORIES AT NORWOOD (CINN.) O.—SEATTLE— SAN FRANCISCO —LOS ANGELES 
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BUT what a difference 
... when you know them! 


r-Visotat-sesm ele) aledtl.<= 
but that’s where likeness ends. 


LLOYD STARTERS 


* are assembled by skilled workers, trained 
Comm Mi Coh'Ze ME-}E-Folol-tacice 


are checked and rechecked in the Lloyd 
F-Tod Co) gmm-volo ET-Voleba-tlel ae 


E¥d-Wmoloy ot-te- Feld gamed olctol ¢-to ME-tole Mt) 9} deh d-lo ME ob 
pots beleyel-Vibam colohy sole l-Volela-tlelal-1-F 


are superior in quality ... in performance 
. in length of life. 


\ 


LLOYD POLICY 


Lloyd Starters Are Listed and Approved by 
Underwriters’ Laboratories Inc. 
Canadian Engineering Standards Assoc. 
Certified by 
Electrical Testing Laboratory - Spec. 6 
Certified to Fleur-O-Lier Standards 


LLOYD PRODUCTS CO. 
PROVIDENCE 5S, R. I. 
Represent 
Export Office: 





ends” and two or more wires 
nected under a single terminal screw 
considered as a stranded conductor. 
The present requirements are fg 
in Sections 1116 and 3009. In 
these signify that if the two or a 
wires are twisted together before has 
put under the terminal screw, they they 
fore constitute a splice, which accopdj 
to 3009, must be soldered unless ang 
proved splicing device is used; or gm 
tion 1116 can be followed in that pr 
sure connectors or soldered lugs ug 
or, as these wires are generally smalh 
than No. 8, clamps or terminal pla 
having upturned lugs or terminals » 
proved for connecting more fh 
one conductor, may be used, 
A washer placed between the 
wires would meet the requirements, 
this section as then each wire is separ 
ately secured in place. 


SPLICING NON-METALLIC CABLE 
QO. “Is it permissible to spliti 


non-metallic cable, connect j 
to the wires in knob and tube work anf 
drop the remainder of the cable betwen 
the wall, just as if it was in loom? | 
was checked on this practice and tl 
that I had to make my connections is 
the outlet box. But as this was andj 
installation and had no boxes, I though 
I was perfectly safe in my work.”—M1 


A Section 3014 of the Nation 
e Electrical Code requires that) 
box be installed at each junction pointd 
conduit, electric metallic tubing, surfa 
metal raceway, armored cable or nor 
metallic sheathed cable. 

Concealed knob and tube work is nt 
included in this requirement but nor 
metallic sheathed cable is. So the w 
of the latter requires the use of a boxd 
a junction point; Section 3713 requir 
that junction boxes be accessible. 

Therefore the practice described 
the question would be a violation of ti 
Code rules. 


CARRYING CAPACITIES 


QO “On page 54 of the Novembe 
© ‘Electrical Contracting’ ' 
your article on ‘Carrying capacity’, 30 
mention the 80 percent and 70 percem 
correction factors, for more than tht 
wires in a conduit as given in Nole 5 
Page 303 of the 1940 Code. Does! 
amendment No. 41 delete these C0 

tion factors for the emergency?’ —}» 


A Yes, that is true for non-co® 
® uous loads for the duration 
However, the tables of carrying 


etl 
" 


ties of the 1940 Code are still p¢ 


Electrical Contracting, January ? 








Electr 














Wires ¢ 
al screw, 
ductor, 
} are fom 
In eff 
O OF mo 
efore bes 
they they 
1 accord 
less ang 
ed; or 
that p 
lugs. tg 
Ily sm; ! } 
‘inal ple 


— ff SAFETY IS THE PRIME FACTOR IN THE DESIGN 
ore tf |UD AND CONSTRUCTION OF 


3 SHUTLBRAK SWITCHBOARDS 
and PANELBOARDS 


ements ¢ 
> 1S Separ 
Protection against contact with live parts is assured. The switch- 
ing mechanisms are completely enclosed. The door of each 
Type A unit has an interlocking arrangement which prevents it 
being opened when the switch is ‘‘on.’” When the door is open, 
the current is “off’’— thus eliminating the danger element. 















*ABLE 


O split 
onnect i 
work 


















Unit construction of @ Shutlbrak Switchboards makes expan- 
573 Volt : sion of facilities easy and economical. End walls are removable, 
BR Sarosss | for placing additional panel sections at either or both sides. 
es that tach unit, the roller type main Ample size pull boxes are integral with each section. 


contact and auxiliary contacts are 
enclosed in an insulated shuttle. 
Shuttle assembly is entirely sur- 
, Surfat— tounded by insulating material. 































The same units are used in the 


Or not pegs 

Th is = _— b : 

atalltimes between the fine and assembly of @ Shutlbrak Feeder 
rk is n0 load contacts. 7 . b 
put no eee Distribution and Power Panel- 


(f) Kamklamp fuse-holders assure 


ees gepper-to-copper connection un- boards, enclosed in steel cabi- 


= es net, with door. Ideal for commer- 


require a eet aatnes one 
| quick make and quic. . . . : 7 "I 
re iia. cial installations, schools, insti- 
| All t-carryi il- , 
n oft verplated for low resistance.‘ tutions, etc. 
eee 

@ Pressure type (Solderless) Con- = a 2 

connections, Pies ga For detailed information 

pd ee at top, bottom and rear 

5 arer eee and suggested specifications for @ 


Unit capacities: 30 to 1200 - . . 
Wl Rail Capacities: 30 to 1200 am- Shutlbrak Switches, Switchboards and 






9’ ees AC, in 2,3  Panelboards, write for illustrated Bul- 
AE it: letin 70 . . . Frank Adam Electric Co., 





® Shutlbrak Switches are ap- 
Proved by Underwriters’ Labora- = 
—— ra- Box 357, St. Louis, Mo. 









frees carr 
for Wer Industry 


FRANK ADAM ELECTRIC Co. J 
0.U.S.A./g 


ST.LOUIS, M 
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WIRE 


BUILDING 


SERVICE ENTRANCE CABLE 


SHEATHED CABLE 


CRESFLEX NON-METALLIC 


@ ARMORED CABLE 


¥ 





IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 


CRESCENT 
PERMACORD 


Heavy Duty Portable 
CORDS and CABLES 


CRESCENT PERMACORD is a_ tough, 
flexible, heavy duty portable cord or 
cable for use on INDUSTRIAL portable 
drills, appliances, construction and min- 


@®@ @uoovvnuaad @ 









ing machinery and welding equipment. 


Durable — 


The flexible, rubber-insulated copper con- 


SHIMV AVMNHUVd GAV GHSVONA-aQVH1I 


ductors are enclosed in a protective jacket “ 

of rubber, vulcanized to an outer covering @ 

of heavy, impregnated, hard-twisted 7 

Seine twine. This construction gives maxi- < 

mum flexibility and protection from S 

abrasion, crushing, heat, oils, greases ¢ 

and weathering. PERMACORD is made = 

in sizes from #18 AWG to 1,000,000 CM, % 

as well as in standard sizes of WELDING ® 
CABLE. 

2 

* a2 se 

Proven in Service— = 

4 

PERMACORD has been used for years 

principally by steel mills and mines for a 

their most severe portable cable jobs. : 

& 

g 

< 

WIRE and CABLE : 

~ 

Factory: TRENTON, N. J.—Stocks in Principal Cities = 


RUBBER POWER CABLES @ VARNISHED CAMBRIC CABLES © 











good tables and must not be throws 
tirely into the discard, even for the 
tion. Of course they will again be} 
after the duration and are only 
abeyance by reverting to the 19 
values for conductors which “% 
operated continuously with may 
currents”. Also keep in mind 4 
terim Amendment No. 41 conce 
Code grade rubber insulated wire 
1940 tables still apply to all other 
lations than types R and RW. 
It was due to the fact that s 
small amount of rubber covered 4 
of the larger sizes are being used @ 
adays and because practically all of 
large cables now have insulations gf 
than Code grade rubber, that 
answered the question in the Novenigne 
issue as we did. 






















INSULATION RESISTANCE TEST | i 


QO “What are the insulation} 
© — requirements for war stan 
bare neutral non-metallic sheathed ef 
—H.L.G. 


A The Code requirements as giv 
e in Section 3018 hold the sa 
for insulation tests where non-metal 
sheathed cable of either the prewar | 
of the war emergency type is used. 













COLOR CODING f 


QO “Color phase conductors as 

quired in N.E.C. Section 2 RI 
This applies to service feeds for 11M 
volt single phase light service, th 
wires, No. 1, A.W.G. in 14-in. con 
from service cap to meter, through 
100 amp. S.N., disconnect switch tom 
light panel with the neutral wire iden 
fied. 

Our inspection bureau says thatl 
above section refers only to branch lig 
ing circuits where common neutral! 
used and does not apply to maim s 
lines. Which is right?”—A.N.H. 


A Section 2104 deals only ¥ 
e multi-wire branch circuits. 
definition of “branch circuit” is give 
Article 100 as “that portion of wif 
system, extending beyond the final om 
current device protecting the cif if 
This plainly does not include any sé i 
feeder, sub-feeder or main, but 
refers to the final branch circuit to wil 
appliances or fixtures are connect 
The only reference to “color codit 
other than that in Section 2104 is iat 
in Section 93846, which states thit 
color markings are used on panel i 
or switch boards, they must col 
with the color coding of Section 210 
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THESE ANNOUNCEMENTS of new equipment are necessarily 

more detailed description, sizes, prices and other data write to the m 
facturers' advertising departments, tell them in what issue of ELECTR 
CONTRACTING you saw the item and they will send full details tes 


QUIPMENT Hews 


Fluorescent Fixtures 


Two new fluo- 
rescent lighting 
fixtures, known as 
the “Crusader” 
and the “Park- 
way” have been 
added to this line. 
The “Crusader”, 
illustrated, is an 
enclosed unit 
available for direct ceiling or suspension mounting. It is 
made for four 40-watt fluorescent lamps in compliance with 
the latest L-78 amendment. The chassis is of steel, finished 
in baked white enamel. The body frame and ends are of 
wood, finished in ivory enamel with a gray trim. Side panels 
are of die-formed, stay-put plastic. The entire body is held 
in place by spring clips. The “Parkway” is an open type 
unit using the same interior chassis as the “Crusader”. 
Wood ends, finished in ivory enamel with gray trim are 
applied. It is available for four 40-watt lamps, in direct 
ceiling or suspension type models. Day-Brite Lighting, Inc., 
5411 Bulwer Avenue, St. Louis, Mo. 


DAY-BRITE "CRUSADER" 


Ballast and Sockets 


A new ballast 
which incorporates a 
transformer, two re- 
actors and a capac- 
itor enclosed in a 23- 
by 34- by 94-in. 
case has been devel- 
oped for cold cathode 
fluorescent lighting. 
It lights two 40-watt 
tubes with a power 
consumption of 105 
watts and operates 
from the ordinary 
115 volt alternating JEFFERSON BALLAST AND SOCKETS 
current lighting sys- 
tem. The tube connections are made in multiple. Two and 
four lamp sockets have also been developed which permit 
the installation of tubing in fixtures or for direct ceiling 
lighting. One of the sockets has a built-in disconnect switch 
that opens the circuit when the cover is removed. Place- 
ment and replacement of the tubes are made with power dis- 
connected. They are suitable for use in all types of lighting, 
industrial commercial and residential. Jefferson Electric 
Company, Bellwood, III. 
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Diesel Engines 


Two solid injection, compression ignition engines hy Al 
been added to this line of gas engines. Both new engiggathe ho 
are four cycle, full diesels and intended for use as li Whe 
plants and primary drives for pumps, compressors, mililiand lat 
mine equipment, marine service, etc. Model D148 is a tilisppess 
cylinder unit with a maximum rating of 22 hp. It may utility 
equipped for pulley drive with or without clutch and redy 
tion gear or auxiliary power take-off. It may be din Wes 
connected, on a single base, with a 15 kva. generator. Mogurate 
D297 is a four cylinder unit with a maximum rating of @jeason 
hp. Drive equipment similar to Model D148 may be fi 
nished. A flywheel, clutch, generator or marine gears1 
be installed on either or both ends, providing a radi 
is not used. It may be used to power a 30 kva. generat 
Climax Engineering Company, Clinton, Iowa. 


CLIMAX DIESEL ENGINE 


Safety Guard 


This new vaporproof safety guard, No. 3007, 
is free from exposed metal, shockproof and 
non-sparking. It is light in weight and will 
float when placed in water. The bulb is 
covered by a heat and impact resisting, air- 
tight globe, which is protected by a strong fibre 
cage. The cage is treated to prevent warpage, 
and is attached to an unbreakable plastic 
handle. The handle is fitted with a rubber 
bushing that when squeezed into place by the 
screw-nut at bottom seals the inside airtight 
and keeps wire in place. Guard is fitted with pat) 
a fibre swivel hook for convenient hanging 
near or on the job. McGill Manufacturing Co, 
Valparaiso, Ind. 
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AT types of electrical equipment will be needed in 
-w enoindithe homes of tomorrow? 

as lif Where should fixed equipment be placed in kitchens 
Ors, mililiend laundries? How about dimensions and clearances— 
8 is a tiliacpess for servicing—lighting outlets and controls— 
It may liutility connections? 

7 Ps Westinghouse has long recognized the need for accu- 
or, Motate information on these subjects . . . and for this 
ting of eason has created the 
ay be fy 
gears 1 
a radi 
genera 


pines hy 













he Westinghouse Better Homes Department was created 
oassist the building profession in the planning of post- 
vat housing . . . and to give authoritative technical 
ndvice on the proper applications of electricity which will 
ontribute so much to better living in 194X. 

To achieve these ends, Westinghouse has organized 
he Better Homes Advisory Staff consisting of men of recog- 
nized standing and wide experience in the housing field: 


IRVING W. CLARK, MANAGER, who has been con- 
iniously engaged in housing activities for nearly 25 
years... a nationally recognized authority on home 
lanning and kitchen design .. . and a Director of Pro- 
ducers Council, Inc. 








A. CARL BREDAHL, TECHNICAL DIRECTOR, formerly 
hief of the Mechanic-Electrical-Utilities Division of 
te Federal Public Housing Authority from 1934 to 
1943, where he was responsible for establishing design 
fndards of mechanical and electrical installations 
or U. S. Government housing projects... and for 
: 03 — designer for Warren & Wetmore, 
ew York. 






JOHN S. VAN WART, REGISTERED ARCHITECT, 
omerly with Fred F. French Company, New York, 
wi 0 has designed many multiple dwellings, hotels, and 
institutions during the past 30 years . . . including 
™ ickerbocker Village, 10 Gracie Square, and Blind 
brook Lodge in the New York area. 
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The Better Homes Department offers a Siz-Point Ad- 
visory Service to the building profession, featuring advice 
on the following subjects: 


1—Selection of correct types of electrical equipment 
for various classes of postwar homes. 

2—Location and arrangement of fixed equipment, for 
conserving space and attaining maximum efficiency in 
arrangement of work cycles.. 

3—Accurate dimensions and clearances of equipment 
to insure proper installation and efficient operation. 
4— Access for servicing of equipment—so necessary for 
periodic inspection and repair. 

5—Location of lighting outlets and controls, for greater 
enjoyment, comfort, and safety in the home. 
6—Utility service connections—including location and 
size of electric wiring, water supply, and drainage lines. 


This Six-Point Advisory Service is available to con- 
tractors, builders, architects, engineers, public utilities, 
housing authorities, electrical inspectors, building man- 
agement, and investment institutions. - 


Westinghouse Better Homes Department welcomes 
the opportunity of giving constructive assistance to 
those interested in postwar housing. 

If you have any problems relating to the selection, 
installation, and use of home electrical equipment, write: 
Better Homes Department, Westinghouse Electric & Man- 
ufacturing Company, Pittsburgh 30, Pennsylvania. 
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Starter 


A new “No-Blink” 
starter, FS6-NA, for the 
100-watt fluorescent lamps 
has been announced. It 
automatically locks out a 
deactivated lamp and auto- 
matically restores to nor- 
mal operation when new 
lamp is installed. It has 
the glow switch which pro- 
vides perfect starts on 
normal lamps. In addition 
it has a bi-metallic element 
which automatically opens 
the glow switch circuit after a few unsuccessful attempts to 
start a deactivated lamp. Prompt action of automatic lock- 
out stops blinking. Ballasts are protected against over- 
heating. Bryant Electric Co., Box D, Barnum Station, 
Bridgeport, 2, Conn. 





BRYANT STARTER 


Fluorescent Luminaire 
This new light- Pes 
weight industrial 
fluorescent lumi- 
naire with one- 
piece, double- 
length hood 
and two full-size 
reflectors is de- 
signed for easy 
continuous strip WESTINGHOUSE FLUORESCENT UNIT 
installation. It is 
available for use with four or six 40-watt or four 100-watt 
Mazda F lamps. The hood is fabricated from sheet steel 
with all ballasts, lampholders and starter sockets. mounted 
and wired as part of channel assembly. New sliding hang- 
ers permit suspension from any part of the hood. Mounting 
arrangements are available for any application. Wing-lock 
permits easy removal of reflectors for cleaning. Westing- 
house Lighting Division, Westinghouse Electric and Manu- 
facturing Company, Edgewater Park, Cleveland, Ohio. 


ll 
WADSWORTH 


WADSWORTH FUZE TALONS 


“ 


bene HUE 
Ferrule Type { 
~Q 


Fuze Talons 


Type A and Type C switches are now available with 
pressure type fuse clamps, known as fuze talons. This new 
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development, designed on the high pressure line g 
principle consists of: fuse seats, press formed of coppe 
grip clamps, press formed of heavy gauge plated stp 
is claimed to hold fuses tight, maintain constant high 
sure, provide a secure positive electrical contact be wee 
and fuse seats, lower operating temperature. Th 
approved by Underwriters Laboratories, Inc. The! 
worth Electric Mfg. Co., Inc., Covington, Ky. . 


Transformers 


A new design of G-E’s 
line of indoor dry-type 
transformers for primary 
circuits 601 to 15000 volts 
provides greater safety and 
ease of installation. The 
new case provides im- 
proved and directed circu- 
lation of the cooling air. 
It is functional, being de- 
signed especially for indoor 
installations in industrial 
plants. Horizontally louv- 
ered sections on two sides 
of the case can be removed, 
making the interior acces- 
sible for cleaning and tap changing. All live pag 
metal enclosed. High-voltage terminal compartment 
can be removed to facilitate connecting the transform 
the supply circuit. Access to the low-voltage termifif 
gained by removing the low-voltage compartment @ 
General Electric Company, Schenectady, N. Y. 4 


G-E TRANSFORMER 


Centrifugal Clutch 


A new type of 
automatically engag- 
ing and self-disen- 
gaging centrifugal a) 
clutch, known as Semel 
Torkontrol, has been 
announced. It can 
be produced*in an 
unlimited range of 
sizes and capacities, 
can serve either as 
a coupling between 
shafts or as a driving 
pulley or gear in a 
transmission, as well 
as a starting cushion between power units and dri" 
mechanisms. Unit consists of a partially filled oil cham 
fitted with a freely rotating hub, which carries a sets 
movable wedge shaped flyweights. As the hub revolr 
these weights fly outwardly and engage the internal 1 
of the outer case binding the hub and shell into a functid 
ally solid pulley or coupling. The unit is reversible, wot 
ing in either direction. Clutches have been built in alls 
from 4 hp. to 500 hp. for both built-in and general appl 
tion. The Amalgamated Engineering & Research Corp 
tion, 100 West Monroe Street, Chicago 3, Ill. 


AMALGAMATED TORKONTROL 
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ALZAK* atuminum REFLECTORS 
take a long lime Lo grow ola” 


Year after year, Alzak Aluminum 

Reflectors retain their youthful 

reflectivity to a degree which 

invites comparison. Their Alumi- 
lite finish (process patented) is smooth and glass- 
like hard; easy to keep clean. There’s no chipping 
because this oxide coating is an integral part of 
the metal. 

The engineer who designed your lighting sys- 
tem chose Alzak Aluminum Reflectors because it 
placed no limitations on the shapes of the re- 
flectors. It also gave him high efficiency, enabling 
him to direct the kind of light you wanted 
*Registered Trade Mark 


exactly where you wanted it. More and better 
production resulted. 

To be certain you are maintaining that effi- 
ciency, establish regular cleaning schedules. Dust 
the reflectors, or wash them with mild soap and 
water. Or, where conditions are more severe, use 
methods which will remove the deposited dirt 
and grime. The book, “Instructions for the 
Protection and Maintenance of Alumilite 
Finishes and Alzak Reflectors,” tells you what 
to do. 

For a copy, write ALUMINUM COMPANY OF 
America, 1946 Gulf Building, Pittsburgh, Pa. 


ALUMINUM 
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Fluorescent Fixture 


A new fluorescent 
lighting fixture is 
now available for use 
in offices, drafting 
rooms and other 
commercial areas. It 
is known as the Aris- 
tolite and is available 
in sizes for two, 
three and four 40- 
watt lamps. It pro- 
vides full diffusion of 
light rays to reduce 
reflected glare. The glass panels are easily removed for 
servicing and relamping. It has a steel housing that totally 
encloses all accessories and wiring. Its end-design permits 
flush-abutment of units when continuous installations are 
desired. Unit can be suspended or mounted close to the 
ceiling. The Edwin F. Guth Company, 2615 Washington 
Ave., St. Louis, Mo. 


GUTH ARISTOLITE 


Panelboards 


Combination power and lighting panels for marine use are 
now available. The panels are made to meet either low or 
high shock specifications of the U. S. Navy. The panel 
illustrated was built to meet low shock requirements and has 
eight 2-pole 30 ampere lighting circuits and two 2-pole 60 
ampere power circuits. The box is dripproof. Square D 
Company, 6060 Rivard Street, Detroit 11, Mich. 


SQUARE D 
PANELBOARD 


Fluorescent Unit 


A new series of 
commercial fluores- 
cent lighting units 
for office and draft- 
ing rooms has been 
announced. The 
Grenadier, illus- 
trated, is avail- 
able either for ceil- 
in of suspension 
mounting and is 





WAKEFIELD GRENADIER UNIT 
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equipped with etched ribbed glass, to reduce brightng 
the lamps. Wooden louvers are provided to permit down 
light and shield the lamps to prevent glare. The up 
an improved mounting device. It uses two 40-watt fi 
cent lamps. Other units in this series are the Captaj 
general illumination where seeing requirements ag 
severe ; the Beacon, a glass paneled unit in which brig 
of the lamp is reduced by frosted rib glass and the Ad 
a lighting unit made largely of wood. All units meet 

limitations as to steel content, specified by WPB, 
F. W. Wakefield Brass Co., Vermilion, Ohio. : 


Searchlight 


A new high-intensity 
air-conditioned mercury 
searchlight has been an- 
nounced. It is available in 
12-, 18- and 24-inch diam- 
eters and comes in a wide 
variety of mountings suit- 
able for shipboard or land 
use. Light source is a 
midget capillary-type 900- 
watt mercury lamp. The 
lamp is air-cooled for 
operation in all types of 
weather. When the search- 


light is on, air is forced | 


constantly through a rub- 


Hots 


G-E SEARCHLIGHT 


t 


ber hose into the top of the searchlight drum by an airg 
pressor. The searchlight is weatherproof. The reart 

which also dcts as a support for the silvered glass refié 
gives access to the interior for relamping. The search 

is directed through the use of a handle on the rear@ 
Mountings are of the pilot house control, low base, stand 
or high pedestal type. General Electric Company, Sel ‘ 


tady, N. Y. 


Sound Distributor 


A new type of an- 
nular sound distrib- 
utor, Type L-360, 
has been announced. 
This distributor uti- 
lizes a different prin- 
ciple of sound dis- 
tribution in that it 
combines molecular 
reflection and _ col- 
lision instead of col- 
lision alone. It re- 
sults in a uniformity 
of sound distribution 
both as to frequency 
and power over a 
horizontal plane of 


| ae — «¢@ 


LANGEVIN SPEAKER UNIT © 


360 degrees and a vertical plane of approximately 40 de 
The distributor is 23-in. in diameter with an overall 


of 25-in. 


It will handle power input of 20 watts) 


equipped with Jensen U-20 drive unit. The Langevift 
pany, 37 West 65th Street, New York 23, N. Y. 
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COMBINED OPERATIONS 


This war has proved to our military staff that there is one best way to do a sure-fire 
job . . . "combined operations" of picked units from the army, navy, marine and air 
corps operating as a hard hitting, integral task force. 

And you will find that the wide flexibility of the Master line of electric motor drives 
makes it possible for you to use the same tactics. 

For example, the power drives on the machine below combine a motor, a gear reduc- 
tion and an electric brake . . . all in one compact; integral, task force unit. These drives could 
also include the Master Speedranger for variable speed operation and can be supplied 
in enclosed, splash proof, fan-cooled or explosion-proof construction and with their con- 
struction so modified that the mounting possibilities are practically unlimited. 

This wide flexibility in a compact integral construction saves space ... saves a 
large part of your assembly and mounting costs . . . eliminates many unneeded 
parts ... saves you a lot of time and money. 

When you need motors for your plant or your product, investigate Master's unusual 
ability to help you improve the economy, compactness and appearance of your motor 
driven equipment with task force power units. 


THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 


( 








Motor 
Shops 
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finishing lead of the coil and the starting 
lead would have to be on the armature 
side. 

It is apparent that the field coils can 
be wound either start-on-right or start- 
on-left and arranged so that either the 
starting or finishing lead can be used 
for the D or in lead of Fig. 2 (a) and 
(b). However, as it is desirable to use 
one standard method as much as possible, 
the most handy method can be selected. 
Details of this will be provided in later 
articles. 

The preferred standard coil winding 
method for coils made from round, 
square or ribbon wire, and built up by 
turns and layers, is to start on right. 
Then for north pole magnetic polarity 
the coil would have to be arranged for 
counter-clockwise winding, and _ the 
starting lead on the armature side to be 
the D lead of Fig. 2 (a) and (b). 

The next alternate would be a start- 
on-right coil, arranged for clockwise 
winding and the starting lead on the 
frame side. The finishing lead of the 
coil would then be the D lead of Fig. 
2 (a) and (Db). 

The standard basic main coil can be 
termed as north polarity, starting-on- 
right, starting lead on armature side, 





TABLE | 


Polarity of brushes and commutating poles 
for clockwise armat rotation of motors 
and generators (basic main pole of north 


polarity) 





Polarity of 











Polarity of __Commutating Pole A 

Brush on (Comm-Pole Main Pole 

Center line on Vertical on Vertical 

of Center, line Center line 
App. Type of Winding North Pole — ‘Fig. 3 Fig. 1 
Lap Progressive Negative South North 
Wave Retrogressive Negative South North 
Wave Progressive Positive South North 
Lap Progressive Negative North South 
Wave Retrogressive Negative North South 
Wave Progressive Positive North South 


Polarity of D-C Field Coils 


TABLE tt 
Polarity of brushes and commutating poles 
for counter-clockwise armature rotation of 
motors and generators (basic main pole 
of north polarity) 











Polarity of 

Polarity of __Commutating Pole A 

Brush on Comm-Pole Main Pole 

Center line on Vertical on Vertical 

of Center line Center line 
App. Type of Winding North Pole _—Fig. 3 Fig. 1 
Lap Progressive Positive North South 
H Wave Retrogressive Positive North South 
Wave Progressive Negative North South 
Lap Progressive Positive South North 
Wave Retrogressive Positive South North 
Wave Progressive Negative South North 


Polarity of D-C Field Coils 
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Main pole on 
vertical center-line 








Vertical center-line 


FIGURE 1—Standard brush polarity for 

CLOCKWISE armature rotation in a motor 

or generator, lap or RETROGRESSIVE wave 
windings. 
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Coil | Pole 
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FIGURE 2—Direction of current flow 
in standard index north polarity coil. 


arranged for counter-clockwise wind- 
ing, and lead D or “in” lead, the starting 
lead of the coil. By comparing this data 
for the D lead of a north polarity coil, 
with that in the first article for a south 
pole, we again find the major items 
reversed. 

Clockwise armature rotation is con- 
sidered standard, but the tables and 
figures in this article can be used to 
check the various factors that vary with 
the direction of armature rotation in a 
motor or generator. 

The arrows and letters of Figs. 1 and 
3 indicate the proper magnetic polarity 
for commutating poles, when the basic 
main pole is of north polarity. When us- 
ing Figs. 1 or 3, it should be kept in mind 
that the arrows indicate armature rota- 
tion. . 

The basic north main pole on the ver- 
tical center line is shown in Fig. 1. Then 
for clockwise armature rotation in a 
motor, Table 1 tells us that commutating 
pole A must be of north polarity. Like- 
wise for a generator and clockwise arma- 
ture rotation, Fig. 1 Table 1 shows that 
commutating pole A must be of south 
polarity. 

When the basic north main pole is to 








ONLY 
the left of the vertical center line, j 
lower half of the frame, Fig. 3, gy 
the proper polarity for the commup 
pole A for motors and generate 
for either armature rotation. 
Then for clockwise rotation in ; 
tor, Fig. 3 Table 1 shows that the 
mutating pole A, should be of 
polarity. For a generator and clog 
armature rotation, Fig. 3 Table 1 
that the commutating pole A should 
north polarity. ; 
Thus, moving the location of 
north main pole also changes the; 
netic polarity of the commutating pi 
This is caused by retaining the mag 
polarity of the main pole, while chai 
the location of the commutating from 
left to the right of the main pole. — 
As discussed in the preceding art 
the brush polarity can be selecte 
adopting the brush on the center lin 
a main pole having the same 
polarity as the basic main pole. In 
case the north main pole is the staf 
point. 1 
With a negative brush on the cel 
line of a north main pole, as in Fj 
and 3, the armature rotation would 
clockwise for lap or wave retrogressh 
windings, in either a motor or generator. 
For a progressive wave winding ani 
negative brush polarity, the armatur 
rotation would be counter-clockwise. 
Tables I and II with Figs. 1, 2 and! 

















































show how the various factors must lt Re 
varied to obtain any desired result, 

when using a basic north main pole. The Ch 
data in the preceding articles can be usei 

in conjunction with this material. In 

mot 

Commutating pole hous 

on vertical center-line é 

dire 

Pos. and 

brush use | 

motor4a37) start 

nerator—}- 

. only 

T 

fact 

Vertical center-line two. 

FIGURE 3—Standard brush polarity for sinc 

CLOCKWISE armature rotation on a motor $13. 
or generator, lap or RETROGRESSIVE wave 
windings. 

T 

Some interesting facts can be obtainel ing]: 

by comparing the tables and sketches Vict 

in this article for north basic main po&™ abil; 


with the tables and sketches in the firs 
two articles for a south basic main pol 
Thus the two major differences 
tween the two basic main pole meth 
are the reversed polarity for the brushts 
in the same mechanical location, and t! 
reversed current flow in the basic mail 
pole coils. j 
The next article will show a typi 
method of making a field coil wind 
diagram and other coil details. 
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wnLY AN ELECTRICAL WHOLESALER COULD THUS SPEED WAR PRODUCTION 
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Wesco effected pilot control of motors 








a . Radical Use of Motor Starters Ended Sub- ee fi, 
e Tet Chaser Space Problem; Saved 67% of Cost. WESCO SPEEDS WAR PRODUCTION 
be used * 190 separate electrical items, involv- 
Installed in the sub-chaser were two % h.p. direct current ing 45 manufacturers, were required 
: for two 110-foot sub-chasers. Wesco 
motors. The plan called for control of the motors from the pilot ordered, assembled, and delivered 
house but the space was too cramped to contain the standard pore remies Hy atsage at a great saving 
direct current starters, each of which was 12” wide, 11%'' deep sahide 
WL: : . : * Tie-up of a vital war plant was pre- 
es and 14” high. Wesco engineers suggested a radical idea—the vented when Wesco supplied 15 
bush use of a type of linestarter employed in industrial plants. This —_ = tana rare wnat io 
no starter is 454'’ wide, 3%'’ deep and 74" high, and occupies 
. . 2 2 i 
only 1-15th the cubic bulk of the conventional starter. : 
< WESCO SERVES BUSINESS 
ty of The Navy engineers were dubious, but Wesco made a satis- * By knowing local and national codes 
poe § factory demonstration and won approval. Not only were the and — 
two small starters easily accommodated in the pilot house but, . 2 Se er lg informative and fech- 
for since they cost $6.50 each instead of $20.00, the Navy saved © Thy: wwarnehisoniliy ‘atelih: Sai stella 
ve (| 223-00.0n each starter plus a quantity of critical materials. tion of customers’ needs. 








The ability to find practical and efficient solutions to seem- 
tained’ © ingly impossible problems, has featured Wesco’s speed-the- 
etch © Victory service to war plants, the Army and the Navy. That 
po ability will be at your command in 194X. 





Westinghouse Electric Supply Co. 


150 VARICK STREET ..NEW YORK (13), N.- Y. 
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through this FREE SERVICE see 


Electrical Contracting brings you the 
latest literature of leading manufac- 
turers without cost or obligation. 


RECTIFIERS 
1 Bulletin GEA-3706 consisting of 


36 pages, illustrates and describes 
ignitron mercury-arc rectifiers for 501- 
kw and higher ratings, 250 to 900 volts. 
General Electric Co. 


MOTORS 


A 16: page folder describing and 

illustrating squirrel cage induc- 
tion polyphase motors. It tells how to 
select the one best suited for the appii- 
cation. Century Electric Company 


FLUORESCENT FIXTURES 


Bulletin F-70 features this new 

series of four-lamp fluorescent 
lighting fixtures for use in work areas 
in war plants and government buildings. 
Day-Brite Lighting, Inc. 


TOOLS 


4 This wartime maintenance man- 

ual is designed as a handy guide 
to greater production and longer tool 
life. It gives suggestions on the care 
and operation of portable electric tools. 
Skilsaw, Inc. 


VARNISH 
5 A folder telling about a new elec- 


trical insulating varnish, for use 
on high speed armatures and tightly 
wound fine wire coils. It is known as 
“Synthite PG-4 Clear Baking Varnish.” 
John C. Dolph Company 


ELECTRICAL PARTS 


Bulletin L3 illustrating and de- 
scribing electrical parts such as 
bus straps, wire terminals, lugs as speci- 
fied by U. S. Navy and Army Air Forces, 
and contract stampings. Kolton Electric 


Mfg. Co. 


TRANSFORMERS 
Bulletin GEA-3714B features dry- 


type distribution transformers 
above 600 volts. Standard dry-type 
transformers in smaller ratings are also 
listed. General Electric Co. 


SYNTHETIC RUBBER 


& A booklet entitled “Facts About 

Synthetic Rubber’’. It describes 
Buna S, Buna N, Neoprene, Butyl, and 
Thiokols. New York Belting & Packing 


Company 





Circle numbers, sign and paste on your letterhead and mail in an envelope. 








330 West 42nd St. 
New York, N. Y. 
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Please send me without obligation, manufacturers’ literature 
herein described and identified by numbers circled below. 
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POSTWAR BUILDINGS 
9 A new booklet showing what 


expect in every type of bul 
—commercial, public, industrial a! 
residential. Robertson Q-sectiong ; 
used for floors, walls, partitions 


roofs. H. H. Robertson Co. 

COMMUNICATION SYSTEMS 

1] 0 A folder illustrating and des 
ing two-way private or ampli 

communication systems for office, | 


tory, institutional and_ military 1 
Executone, Inc. 


TRANSFORMERS 


11 


the winter months. 
former Company 


A map showing how to get m 
load out of a transformer dun 
Pennsylvania Tr 


EMERGENCY LIGHTING 
1 Bulletin No. 144 describes 


illustrates master lights ford 
ter, flood, riot, fire and eve 
both indoor and outdoor. Carpe 
Manufacturing Company 


GENERATORS AND EXCITERS || 


13 Bulletin GEA-1607D 
direct-current generators @ 
citers designed for use in a wide 
of. industrial and general appli 
where continuous use is required 
eral Electric Co. 


DRIVES 

14 This new 70-page handbook 
plains the automatic belt tem 

control feature of American Econ# 


drives. The American Pulley Comm 


TOOLS 
1 Catalog No. 44, consists | 


pages of illustrations and¢ 
tions of this complete line of P' 
and machines. Beaver Pipe 


ELECTRICAL EQUIPMENT 
1 6 Bulletin GEA-3710 illustra 


describes equipment use@} 
[Continued on page 106] ~ 
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fie Electric 


SS TEEL company mergers were the talk of the - 
twenties and thirties. The Youngstown Sheet 
and Tube Company had its full share in these pro- 
| . - posals and discussions. 


Early in 1923 came the only “merger” in Youngs- 
town’s history -- the entire assets of the Brier Hill 
Steel Company and the Steel and Tube Company 
of America, totaling approximately $85,000,000 
were acquired. It took a $50,000,000 bond issue 
and a stock increase of $65,000,000 to finance 
these deals and provide money to consolidate and 
round out these three great properties into one 
soundly coordinated manufacturing organization. 
Only in a free economy could such a venture 
succeed. 


Through this move Youngstown acquired many 

so BS ow of the important resources that enable it to serve 

‘ Ne eos... AOE America so well today -- valuable ore, coal, zinc 
stead : 4 {VA t and limestone mines, modern manufacturing plants 
ctions a eae bo 1h i} Ae with desirable frontage on Lake Michigan, and a 
itions {RAIA os second well integrated group of plants in the 
in ee aa Youngstown district. This expansion served also 
as a further spur to the program of keeping produc- 












qd VL SBA tion facilities abreast of the times--with a new sheet 
.d > <jAPHE DNA mill at Brier Hill, a new blast furnace and two new 
r amplif ; oS ae aa oo tube mills at Indiana Harbor. As the 1923 annual 
na ly - LA! op report stated, greater advancement had been made 
ltar Ag gs j S A Ee Y - e 


in two years in improved methods and machinery 
than had been effected in the previous ten years. 


So it has gone for over40 years! Each successive 

step up the path of private enterprise has meant 

be” growth for this company, increased and improved 

oh 2 a facilities for serving America morg,adequately with 
Lt better products of steel. 


Historical Series - - 





lt 
yn-O- 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 
p40) 6), (ety le)!'0 ee) = 8 fe) 


Manufacturers. of 


CARBON - ALLOY AND YOLOY STEELS 


trate 
ed “ tet me Tubular Products - Sheets - Plates - Conduit- Bars - Tin Plate 
] ? ire - Nails - Tie Plates and Spikes - Alloy and Yoloy Steels 
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KEEP ALL YOUR CIRCUITS 
ON THE JOB 24 HOURS A 
DAY WITHOUT FAILURES 


Production flows smoother, with less 
time lost from current interruptions 
when your vital small-tool and light- 
ing circuits are protected by Kinney 
“Quicklag” Panelboards. 


Here is how these new, low-cost cir- 
cuit breaker panels help you reduce 
delays and work stoppages. 


First, the amazing thermal-mag- 
netic breakers used on Kinney 
“Quicklag” panels actually resist 
tripping on the harmless, momentary 
overloads common to top-speed war 
production—this means greater free- 
dom from current interruptions with 
their irritating production delays. 
Second, these breakers trip faster and 
more positively on short circuits and 
prolonged overloads—this gives you 
surer protection against serious cir- 
cuit damage that causes work stop- 
page. 

Specify Kinney “Quicklag” Panels 
for all circuits in your plant that must 
not fail; they are available in stand- 
ard and column types, 4 to 40 circuits 
with 15 to 35 ampere breakers. The 
Kinney line also includes “Nofuze” 
Circuit Breaker panels for lighting 
and power distribution, “Switch-and- 
Fuse” panels and switchboards. 


PANELBOARDS 
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CHECK THESE FEATURES OF 
KINNEY “‘QUICKLAG” PANELS 


@ Full time delay on overload 

@ Quick opening on short circuits 

@ Deionizing principle are quench 
®@ Shockproof Bakelite cases 

@ Listed by Underwriters’ Laboratories 
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chemical industry for generating, tr 
forming, and distributing power: | 
material handling; for processing i 
electro-chemical and _ thermo-chem 
fields; and for operation in dusty atm 
pheres and in _ hazardous locata 
General Electric Co. 2 






















SAWS ¥ 
17 Catalog No. 43-S contains . 


nical data on metal-sawing 
erations, together with practical g 
gestions for merchandising of the g 
plete line of Star hack saw bla 
frames, power saws and hand 
Clemson Bros., Inc. 













COLD CATHODE LIGHTING 






























1 Bulletin 162 describes cold @ 

thode lighting and discusses 
utility, adaptability, color harmoy 
safety, efficiency and future possih 
of continuous tube light source. 


Electric & Mfg. Co. 





FUSE PULLER AND CONNECTO 5 


1 Two new folders, one desc 
the ‘‘Safe-T-Grip”’ fuse puller 

the other one featuring wire connect 

Ideal Commutator Dresser Co. a 
















SIGNAL DEVICES 
Bulletin No. 480, consisting of 2 


20 pages, describes and illustrates: 
large number of newly designed device 
for marine uses. Edwards and Company 


INSULATING MATERIAL 
21 An 11-page publication, No. [7 ‘ 


37, describes properties, advar 
tages’ and applications of mycalex. Ger 
eral Electric Company 


are 


MOTOR HO 


2 Bulletin No. 1160 features the ye t 

new protected polyphase squit’® pacy 
cage induction motor. Illustrations, cor ed , 
struction details and motor charactene§ Pluggir 


tics are given. Fairbanks, Morse & “ ditions. 
CABLE AUDIBL 
provide 


2 Bulletin No. roa outline Horns, 
merchant marine shipboar A 

It covers lighting and power cable, be triump! 

ASK Ol 


wire, interior communication cable, 

phone cable, inter-cabin telephone , 
and propulsion cable. General Electil aid you 
Co. ers indi 


VACUUM SWITCHES SEND F 

Publ ET.1-A coversiiag “btn 

ublication ET-I-A co : 

24 new vacuum switches for @ wite guide f 
variety of radio and industrial switciii 
applications. They can also be adap 
to oil or water immersed operatic ai 
cause of enclosed construction @ 
applicable for hazardous instal 
where fire and explosion are a COM®T 
risk. General Electric Co. i 


















[Continued on page !08] 









Electrical Contracting, January Im Electr; 


“ONE SIGNAL 
INSTALLATION 
is as good as THREE!” 








a. SCHWARZE-FARADAY 


devices 


ompany “ , 
VP “; LZ, < They all fit the same 


adapter-plate 








jare instantly interchangeable 


. your customers how to simplify their plant signals—and save 


a at the same time—with the ultra-modern Schwarze-Faraday UNI- 
ig PACT feature! One outlet, with a single adapter-plate allows instant getup sre 


ractere Plugging in of a Bell, Horn, or Kodaire to meet changing plant con- 
ditions. 


AUDIBLE SIGNALS OF ALL TYPES—The Schwarze-Faraday complete line 
. | Provides for every particular plant need that may arise. Included are 
f Horns, Bells, Buzzers, Air-Trumpets, Kodaires and Chimes—each a 


triumph in modern design and dependability. The Dead-Front Ads tet. Plate 
is a part of eac I-PAC 


ASK OUR ENGINEERS— Our factory-trained engineering staff will gladly signet panei pote se pwn 
aid you in designing the most efficient installation to meet your custom- without change of electrical 


ers individual requirements. connections. 
UNI-PACT SAVES TIME, 


SEND FOR FREE CATALOG—Completely indexed, illustrated, and ex- MAINTENANCE AND 
ceptionally easy to use, our new catalog provides an invaluable reference INSTALLATION COSTS 


guide for all your signal problems. 


UNI- 2ACT KODAIRES 











SCHWARZE ELECTRIC COMPANY 


ADRIAN, MICHIGAN 


19H ; : 
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FOR ALL 


Lape 


USE 





SURFACE 





GENERAL 


(WIRING DEVICES 


These good looking, sturdy surface 
wiring devices can be used anywhere 
—in military buildings, factories, farm 
buildings, war housing, etc. They are 
made of brown Textolite, keep their 
color and resist breakage. 


Moncor Surface Wiring Devices can 
be installed quickly too, using either 
BraidX or BX. Knockouts in ends, 
side and back of the devices enable 
them to be end connected, side con- 
nected (knob and tube wiring) or back 
connected for concealed wiring. 


All requirements on every surface 
wiring job with cables exposed or 
hidden are met by the devices. They 
are approved by the Underwriters’ 
Laboratories, and they meet require- 
ments of the specifications of different 
government agencies. For further in- 
formation see the nearest G-E Mer- 
chandise Distributor or mail the 
coupon. 





I General Electric Company | 
| Sec. D141-8, Appliance and Merchandise Dept. 
i Bridgeport, Conn. | 
Sirs: Please send me information on Moncor | 
| Surface Wiring Devices, j 
| EES ED Se IL ae TERE LEE 
r I 
Address ; | 
| 
| Cit Ss l 
| EE ea = ln i 


¥ 


i 


COR AA KON: ALS 
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New 
Literature 





[FROM PAGE 





INCHER 







Publication No. 170 illus 
2 and describes the E-M Inchep. 
easy-to-use method of spotting or glo 
rotating a 3-phase synchronous mot, 
slip-ring induction motor. Electrie 


chinery Mfg. Co. 





FLUORESCENT LIGHTING 
26 A 4-page folder featuring | 

MF-240-N for instantaneous! 
escent starting. Illustrations andm 


of mounting are shown. The Fo 
Pressed Steel Corp. 7 









AIR CONDITIONING 


27 Booklet 3AC-0201, consistij 

20 pages, illustrates and dese 
air conditioning and industrial reff 
tion. Westinghouse Electric and 
facturing Company 










WELDING AND CUTTING 

53 A 16-page, pocket-size 
2 entitled ‘Preventing Weldin 
Cutting Fires’, instructs users of C 
and cutting equipment in reducing 


tential fire losses. International Acetj 
Association q 











CONTROL SWITCH 






Folder GEA-4114 outlines maste 
2 control switch, Type SB-9, for 
heavy-duty service. It is used wher 
repetitive operations of electrically oper 
ated devices run into many thousands & 







HA 





week. General Electric Co. sleevin 
ELECTRICAL CONNECTORS C 
A 4-page folder featuring th arc 
30 Cannon visual wall charts, whic he 
were prepared for the use of aviatia 
schools, aircraft plants, repair shops, ¢ to. 
for the instruction, assembly, order 
servicing or repair of Type AN con “A 
nectors and ready reference for engine#! 
ing department. Cannon Electric D pit 
velopment Company 
tro 
COMMUTATOR CLEANER be 
31 A folder illustrating and descr? litt 
ing an_ industrial commutale 
cleaner, a safety tool for electricia “B 
machinists and motor inspectors. Indu 
trial Power and Equipment Co. What 


INSTRUMENTS 


Booklet GEA-4064 features 
3 ternal-pivot 2!/-inch diamett 
panel-type electric indicating instrum™ 
General Electric Co. 


once, e 









WRENCHES 


TH 


Catalog No. 243 is a wam™ 
3 buyer’s reference on socket, 00 
type and open-end wrenches, torque” 
dicators and wrench assortments. 


hawk Mfg. Co. 





[Continued on page 110] 


° Af Ele tri 
Electrical Contracting, January : : 









“Give us SLEEVING thats RUGGED...” 











Operator at the 
Muskegon plant of 
Anaconda Wire & 
Cable Co. slipping 
Natvar sleeving on 
coil leads, 










es master 
SB-9, for 
od when, 
ally oper} 
yusands i 








HAT was Anaconda Wire & Cable Company’s first requirement for the 
sleeving to be used on coils they are building for certain vital war equipment. 
























“Give us sleeving that’s rugged ... it has to do more than pass the stand- 


ring th: ard tests, because it will have to take plenty of punishment after it leaves @ Varnished cambric—straight cut and bias 
p> here. We know where these coils are going . .. and we know they've got © Varnished cable tape 

Lops, él to stand up! @ Varnished canvas 

orderin; 

AN con ® Varnished duck 


enginett “And another thing — most of them are needed yesterday, so we re ship- 


tric 











at 8 . P 2 i 
ping ‘em out each day as soon as they pass final tests. We run into eR 


: , ae a : ® i 
trouble if the sleeving isn’t smooth on the inside ~ it slows us down eeasienani ancients 


because most of our leads are dead soft or stranded. It may sound like a POOR ee 


®@ Varnished identification markers 


descni little thing — but it’s important. 
mutate @ Lacquered tubings and sleevings 
stricia’ * * i 9 

| “nde Besides, we want fast color and fast delivery. . _ @ Extruded Vinylite tubings 


} ‘ . : ; . @ Extruded Vinylite identificati 
What are your requirements? Write, wire, or phone us, and we will ship at en 


once, either from nearby wholesaler’s stock or direct from our own. Write for bulletins 


ures It 
Jiametd 
rumen 


JTHE NA@TONAL VARNISHED PRODUCTS 


rque i TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 


05 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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Today, Klein’s are serving on war fronts 
all over the world and on the industrial 
front at home. These tools, famous for 
quality since the first Klein plier was made, 
are aiding America to “finish the job.” 


Under war conditions, electricians, 
linemen, and users of good tools every- 
where are patriotically making 
their equipment last a little longer é 
—give a little more service against 1 


ASK YOUR SUPPLIER 


Foreign Distributors: 
International Standard 
Electric Corp., New York 


3200 BELMONT AVENUE 
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the day when the Klein pliers they have 

always used will again be available. 
Postwar plans call for an extensive de- 
velopment of power and communication 
lines. All of this will mean a bigger de- 
mand for tools than ever before. Klein’s 
production of high quality tools in quan- 
tity for an America at war will be 


no ure TO : available to a peacetime America 


\; \ as soon as that war is won. 
\ 


Keeping tools and equipment in good 
condition is important these days when 
tools are so vitally needed for war pro- 
duction. To aid in the care and proper 
use of tools, Klein has prepared this 
handy pocket guide which will be sent 
without charge to anyone interested, 


mo cook LEINes 


CHICAGO 18, ILLINOTS 





New 
Literature [FROM PAGE iy 


FLUORESCENT FIXTURES 
3 Bulletin No. 43-C illustrates 


new “5000 line” of fluores 
luminaires with non-metallic reflec 
and light-weight, streamlined chan, 
plus the “Insta-Start’’ fluorescent con, 


Martin-Gibson Co. 


INSTRUMENTS 


35 A bulletin illustrating and dese) 
ing Model 330F frequency me 
for 400 cycles. J-B-T Instruments, hy 


ELECTRICAL DEVICES 
36 A 16-page booklet outlining tj 


line of sockets, switches, tem: 
nals, lugs, lamp holder, junction boy 
accessories and specialties. Kulka Fl. 


tric Mfg. Co., Inc. 


SAWS 
37 Catalog No. 43-V is a combis 


tion technical instruction bo 
and sales manual on the entire line 
Victor standard steel hack saw bblate 
Victor Saw Works, Inc. 


CONNECTORS 
38 A 10-page Supplement of late 


‘information on Type AN ee 
trical connectors. It contains layouts: 
new insert arrangements, tabular matte 
and special plugs. Pages are in lo 
leaf form to be used in current gene 
catalog. Cannon Electric Developme 
Company 


FLUORESCENT LIGHTING 


39 A 4-page folder illustrating a 

describing U.R.C. Research lum 
naire. Installation and lighting data 
given. Mitchell Mfg. Co. 


DELIVERY TRUCK DATA 
40 A booklet entitled “Wartime | 


formation for the Delivery !m 
Operator.” It covers the text of 
17 and gives suggestions regarding tri 
conservation and maintenance. 
Studebaker Corporation 


SLIDE RULES 
41 Data on three new slide-rule 


one for the professional 
man, one for the apprentice draitsm 
or student and a five inch pocket # 
rule. Frederick Post Company 


i 


ELECTRICAL EQUIPMENT 
4 Bulletin 3100, consisting of 2 


pages, describes, illustrates: ® 
lists all Square D electrical equipm 
meeting Marine and Naval requirem® 
for use in yards and docks, plus 








shipboard layouts. Square D Comp#l 
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Moisture can play hob around electrical 


g equipment. 


DIELECTRIC STRENGTH 


lt can be absorbed into the insulation 
= and lower its dielectric strength. 


It can eventually result in all sorts of 
maintenance misery, as every engineer 
m too well knows. 


BUT THERE'S A PRACTICAL SOLUTION TO THE 


= MOISTURE PROBLEM! 


It’s an insulation of glass...plus varnish 


their electrical distributor regarding the 
possibility of using Fiberglas. 

Owens-Corning Fiberglas Corporation, 
Toledo 1, Ohio. In Canada, Fiberglas 
. Hanada, Lid., Oshawa, Ontario. 


The fibers in all Fiberglas* Electrical 


Insulations are glass. 


That’s why they do not absorb mois- 
ture and thus they provide a better base 


§ for impregnation. As a result, the im- 


Pregnated Fiberglas provides high re- 
sistance to destructive effects of moisture. 

Similarly, most corrosive vapors do 
not attack this durable insulation, for the 
simple reason that glass fibers are un- 
affected by oils and acids (except hydro- 
fluoric), 

Before the war, alert engineers were 
skillfully adapting Fiberglas to many 
kinds of equipment working under tough 
conditions. Fiberglas gained wide accep- 
tance as a superior electrical insulation. 


For the same reasons, it has gained 


wide acceptance in the Army, Navy, and 
war industries for many types of motors, 
generators, and transformers—for wire 
and cable in planes, tanks, and ships. 


As the production cf Fiberglas Elec- 
trical Insulation is being constantly in- 
creased, more and more of this material is 
becoming available for more applications. 


Many design engineers, now working 
with Fiberglas, are also looking ahead 
They see how they will get outstanding 
performance with this glass material in 
all kinds of electrical equipment for post- 
war markets. They also know that Fiber- 
glas gives them all the standard forms of 
electrical insulation to work with. 


Those who have repair or rewind prob- 
lems will also find it helpful to consult 





FiBERGLAS* 


*T. M. Reg. U.S. Pat. Off. 
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NEW CMP REGULATION 
NO. 9A ISSUED 


Procedures under which persons engaged 
in the business of making repairs may obtain 
controlled materials and other materials 
and parts have been established in a new 
CMP Regulation No. 9A by the Office of 
Civilian Requirements. 

An amendment to CMP Regulation No. 9 
governing retailers’ acquisitions of copper 
wire, was also announced. The new CMP 
Regulation No. 9A permits persons oper- 
ating farm machinery repair shops, black- 
smith shops, radio repair shops, upholstery 
repair shops and electricians, plumbers, and 
others engaged in any type of repair work, 
to buy up to 20 tons of carbon and alloy 
steel, a total of 500 pounds of copper and 
copper base alloy brass mill and foundry 
products, and 200 pounds of aluminum in 
specified forms and shapes in any calendar 
quarter. 

Special provision is made in the regula- 























| 

| 
| 
3 























IN THE Tews 











tion to permit refrigeration repairmen, 
electricians, domestic appliance repairmen, 
electrical contractors, and radio repairmen 
to buy $150 worth of copper wire or one- 
eighth of what they used during 1941 (fig- 
ured as accurately as possible by dollar 
volume), whichever is more. 

The regulation permits repairmen to buy 
as much other material as they need for 
maintenance and repair work. 

The amendment to CMP Regulation No. 
9, eliminates from that regulation provis- 
ions under which repairmen were formerly 
able to obtain copper wire, inasmuch as re- 
pairmen will now obtain wire under CMP 
Regulation No. 9A. 

To buy materials and parts under CMP 
Regulation No. 9A, a repairman must put 
a certification in substantially the follow- 
ing form on his orders: 

CMP Allotment Symbol V-3: Prefer- 
ence Rating AA-3 “The undersigned pur- 
chaser certifies, subject to the penalties 
of Section 35 (A) of the United States 
Criminal) Code, to the seller and to the 


: 


pear 


SERRA TIS NORRIE LE Mae 


























"Now the sink should be over there, the stove opposite it. If | was ironing I'd do it about 
here so we'll put a floor plug right where you are sitting.’ 
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bi 
’ 

War Production Board, that, to the bey 

of his knowledge and belief, the under. 

signed is authorized under applica 

War Production Board regulations , 

orders to place this delivery order, 

receive the items ordered for the Purpos 
for which ordered, and to use any pre 

erence rating or allotment number , 

symbol which the undersigned has plac 

in this order.” 

Repairmen who do work for persons wy 
have the right to use an AA-2X or highs 
preference rating to buy non-controld 
materials and parts for their own mainte 
nance and repair, may use their customer 
ratings to buy what they need for repui 
or maintenance work or to replace inventon 
used for such purposes. 

Special provisions are made in Regulatix 
No. 9A for repairmen whose work is pr 
marily of an industrial nature. WPB ny 
authorize such repairmen to buy up to 2) 
pounds of copper wire and a total of 2(\j 
pounds of copper and copper base all 
brass mill and foundry products. They ma 
also be authorized by WPB to use an A;- 
preference rating. Applications for sw 
authority should be addressed by repairmey 
engaged principally in industrial repairs 1 
War Production Board, Reference Cif! 
Regulation 9A, Washington (25), D. 
Application must be by letter and must (I) 
show what kind of work the repairman: 
doing and (2) what kind of customers! 
has. 

If a repairman, industrial or other, i 
quires more controlled materials in 
quarter than he may get under Regulatia 
No. 9A, he should fill out and send to WP! 
in Washington, a Form CMP 4B. WM 
may then allot additional controlled matt 
rials and assign him a preference ratili 
However, if a repairman gets an allotmest 
he may not use the provisions of CMP Re 
ulation No. 9A to purchase controlled ma 
rials, non-controlled materials or parts 

The regulation specifically prohibits | 
pairmen from fabricating repair parts ™ 
they intend to sell to others, rather than 
themselves, with the materials that 
obtain under the procedures it establishes 

Deliveries of materials may not be? 
cepted if the inventory of the repair 
accepting such deliveries would becom! 
excess of a 60-day supply, except ”! 
case of copper wire, with respect to w™ 
the inventory limitation is 15 days. 

Attention is called to the fact ™ 
materials obtained under CMP regula 
may not be used in violation of other reg 
tions and orders of WPB, and that in @ 
case where special application is req 
to obtain certain materials such applical” 
must be filed in order to obtain them. 

Despite the fact that the new regula 
makes provisions for repairmen to 0™ 
copper wire, the War Production ™ 


, 
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SPANG-CHALFANT 


Division of The National Supply Company 


Executive Offices: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 
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; their attention to the fact that certain 
be of wire will not be immediately avail- 
jnasmuch as military requirements for 
BE, still absorb the major portion of the 
ly. However, certain types will be im- 
fiately available and the procedure to 
Bain such types is now outlined in the new 
We tion. A ; 
Phanges in CMP Regulation No. 9, in- 
de the following : 
‘Flimination of provisions permitting 
Trepairmen to obtain copper wire, since 
“they now operate under CMP Regula- 
tion No. 9A. 
) Reduction of amount of copper wire 


per quarter or one-sixteenth of the 
amount sold during 1941. . 

4, Provision that retailers may fill farm- 
ers’ order for copper wire upon receipt 
of a copper wire allotment certificate. 


JAL REGULATIONS FOR 
PAIR SERVICES AND CHARGES 


9 new Supplementary Service Regu- 
fons have been issued to MPR No. 165. 
Regulation No. 21 covers two methods 
pt may be used by service shops in the 
jous repair trades in setting charges 
customers to offset increased costs re- 
lting from the payment of overtime 
age rates. 

They apply to all suppliers of services 
ose prices are based on an hourly charge 
customers for labor under the terms of 
¢ Services Regulation (No. 165). 

A choice of two pricing methods is now 
owed to shops with mechanics working 
hours a week who are paid at overtime 
es for the last eight hours. 

First, an additional charge is permitted 
r work done in overtime hours, which 
by bear the same ratio to the regular 
tly charge that the overtime wage rate 
ars to the regular wage rate, providing 
‘ e customer requests this overtime service 
\ i is willing to pay extra for it. 

Under the second method, an upward 
justment of the regular customer’s 
urly charge may be made in an amount 
pt approximately represents the addi- 





which retailers may obtain to $50 worth: 





tional overtime cost. Where this method 
is used, all jobs are priced on the same basis 
during the full 48 hours of the work week, 
and each customer, by paying slightly higher 
prices, absorbs his share of the extra cost. 
The amounts that may be added are as 
follows: 

Where overtime is paid for at 114 times 
the regular rate, shops with customers’ 
hourly charges under $1.75, may increase 
the hourly rate by 5¢. Those whose hourly 
charges range from $1.75 to $3.49 may in- 
crease the hourly rate by 10¢. Those whose 
hourly charges are $3.50 or more may in- 
crease the hourly rate by 15¢. 

In exceptional cases, where the eight 
hours of overtime are paid for at double 
the regular rate, permissible increases are 
10 cents on hourly charges below $1.75, 20 
cents on charges from $1.75 to $3.49 and 30 
cents on charges of $3.50 or more. 

A shop must choose one or the other of 
the two methods for all work done within 
a 48-hour week, and cannot use both for 
that period. However, it may use the 
second method for 48 hours, and the first 
method for any additional overtime hours 
beyond 48. 

Supplementary Regulation No. 22 covers 
the repair and maintenance services for 
mechanical, electrical and gas equipment 
and appliances used in the home, in hospi- 
tals, hotels, schools and business places. 
The Office of Price Administration has 
issued a special regulation that enables 
some suppliers to increase their prices. 

The regulation: enables suppliers who 
charge on the basis of a customer’s hourly 
rate, to continue charging at their highest 
March, 1942 prices, if they choose, but 


offers alternate methods of determining’ 


ceiling prices. 

A supplier of the services who employs 
mechanics may now choose one of four 
methods : 

1—Charge the highest customer’s hourly 
rate that the seller charged in March 1942. 

2—Charge.the customer for each hour of 
service a price that is double the average 
basic hourly wage rate paid on October 3, 
1942, to employees performing the particu- 
lar type of service. 

3—Charge the customer 60 cents more 









hh 
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SET for postwar promotion of adequate wiring in the home, are Bob Nickels 
» president, Wisconsin Electrical Association; and E. M. Michelson, electrical 
or, City of Madison, Wis., who built the demonstration scale model of the home 
wn. The electrical system of the model, operating on a six-volt battery, illustrates 
per spacing of outlets and, through resistance control of lamps, the advantages of 
increased illumination. 





per hour of service than the average basic 
hourly wage rate paid on October 3, 1942 
to employees performing the particular type 
of service. 

4—If the supplier employs no more than 
eight employees, and is exempt from wage 
control by the National War Labor Board, 
add to the customer’s hourly rate determined 
under either 2 or 3 above, an amount equal 
to the increase since October 3, 1942, in the 
average straight-time hourly rate for me- 
chanics performing each type of service. 

A person who does not have any. em- 
ployees may use either one of two methods 
to determine his charges, as follows: 

He may charge the highest hourly rate 
that he charged in March, 1942, for the 
same service to a purchaser of the same 
class, or 

He may charge the maximum hourly rate 
that is charged by his most closely competi- 
tive seller who does employ mechanics to 
perform the service. 


CHICAGO GROUPS 
ELECT ’44 SLATE 


At recent annual meetings of electrical 
contractor and motor service shop groups 
in Chicago, the following officers were 
chosen to guide the organizations through 
the coming year. The new officers officially 
took over their duties at respective installa- 
tion meetings in January. 

Cook County Electrical Contractors 
Association—president, T. L. Hankins, 
Condo Electric Co.; vice-president, Emil 
DeHaan, Service Electric Shop; secretary, 
George W. Reinke, Geo. W. Reinke Elec- 
tric Co.; treasurer, Joseph Kunst, Prin- 
ciple Electric Company. Members chosen 
to serve on the Board of Directors included: 
incumbent Frank Block, Block Electric Co. ; 
E. Ewald, Ewald Electric Construction Co. ; 
Stanley Makuh, Stanley Electric Co.; J. M. 
Naal, Naal Electric Co.; A. C. Rosenberg, 
Summit Electric Co.; Joseph Turek (in- 
cumbent), Avers Electric Co.; Howard 
Zingraf, Square Z Electric Company. 

Electric Motor and Service Association, 
Central District Chapter, NISA—incum- 
bents chosen as officers were: president, 
B. R. Hohman, Hohman & Hill, Inc. ; vice- 
president, Arthur Wagner, Sr., Arthur 
Wagner Co.; secretary, Charles Dahl, Dahl 
Electric Co.; treasurer, James J. Smat, 
Queen City Electric Company. New mem- 
bers of the Executive Board are W. J. 
Turner, Gregory Electric Co.; and Garrett 
Lea, Lea Electrical Equipment Co., who 
was elected to serve for the unexpired term 
of E. P. James. Present Board members 
serving unexpired terms are Charles Kaska, 
C: A. Sievert and E. J. Ther. : 

‘Herbert Binner, executive secretary of 
both associations, continues in that office. 


MILWAUKEE GROUPS 
STUDY ELECTRONICS 


Electrical groups in Milwaukee, Wis., 
have organized study programs to promote 
a better understanding of the functions and 
applications of the electronic tube in the 
industrial and .commercial fields. 

The Electrical Contractors Association, 
Milwaukee Chapter, NECA, through its 
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1307 MANUFACTURERS 


* Briefalogs are the modern method of cataloging, 
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The 1944 E-B-R 
Contains 








with condensed descriptions and specifications 


















FACTURERS BRIEFALOG SEC- 
ON — The condensed catalogs of 307 
anufacturers of electrical and allied 
. In addition to vital informa- 
Hion for planning, specifying and requisi- 
fioning, you will find listings of branch 
, Warehouses, etc. 


on products, plus branch offices, distributor and 
warehouse addresses for quick follow through. 


























The latest up-to-the-minute data at your finger- 








CLASSIFIED DIRECTORY OF MANU- 
FACTURERS — Here for quick reference 
jou will find company addresses and trade 
, atranged by product. Extensive 
references to help you find the elec- 
tal and allied products made by more 
in 3,500 manufacturers. Bold face list- 
Hings are used throughout to indicate the 
where each manufacturer's product 
data is given. 


tips! 


























Things are happening so fast these days. . . prod- 









uct changes, new materials, etc. ... even the 







A cas INDEX OF TRADE & 

C MES — Complete with ad- 
ire: , Martine with only a trade name 
ofa company name, you can thus quickly 
focate the product data you need. 


+ 


OTE: Distribution of E-B-R has no 

nection or relationship with sub- 
scriptions to any McGraw-Hill publica- 

: P Every year E-B-R is sent to ap- 
|Proximately 30,000 large electrical con- 
i ors, electrical wholesalers, large 
lustrial plants electric utilities, elec- 
itied railroads, mines, government 
Services. 


most complete catalog file can be out of date. 








Right now, when you're busiest, this new 1944 





Electrical Buyers Reference can be so useful! 















Larger and with more product data than ever 
before in its history, it gives you a wealth of | 


information that you need every day... all sub- 








stantially and attractively bound in one volume. 












HERE’S WHY! 


People who write in for copies 
of E-B-R are frequently sur- 
prised to learn that the distribu- 
tion of the book has already 
been completed. “Why adver- 
tise it, then?”, they sometimes 
say. 























You'll be surprised when you discover how 


much time you can save by referring first to the 












compact, comprehensive 1944 E-B-R. There just 


isn’t anywhere else that you can get the latest 








Here's why: Once we send out 
the book we want to be sure |, 
that the recipients are aware 
of the usefulness of the prod- 
uct data they have, and that 
they use it frequently. So we 
tell them our story regularly, 


through advertisements such as 
this one. 


product data of over three hundred manufac- 


turers of electrical and allied products so 










quickly. 



















Put E-B-R to work the moment it lands on your 







mecttical Buyers Reference desk. Keep it within arm’s reach through ‘44. It 
McGraw-Hill Publishing Co., Inc. 


M0 West 42nd Street, New York 18, N.Y. will save you time and money! 
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BUY WAR BONDS 
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FOR CIRCUIT WIRING 
FOR SERVICE ENTRANCE 








Here are three cable as- 
semblies that meet wartime 
wiring needs. They are 
carefully made and can be_ 
depended upon to give long 
service. 


G-E BraidX and BX are ideal 
for new factory wiring 
... extensions ... replace- 
ments. They are ideal also 
for wiring war housing. 
Both BX armored cable 
and BraidX non-metallic 
sheathed cable are available 
with two, three or four con- 
ductors in sizes 14 to 4. 


G-E Service Entrance Cable is 
recommended for use from 
the entrance cap to the 
meter equipment on war 
housing and other wartime 
structures. It is ideal to use 
when service’ entrances 
must be enlarged for range 
or water heater installa- 
tions. Different types and 
styles are available with two 
or three conductors in sizes 
12 to 2. 

For further information 
see the nearest G-E Mer- 
chandise Distributor or 
write to Section C141-8, 
Appliance and Merchan- 


_dise Department, General 


Electric Company, Bridge- 
port, Conn. 


GENERAL & ELECTRIC 








Labor-Management Postwar Plann 
~ . : Ing 
Committee, has made definite arrangement 
with a vocational school to conduct thy 
electronics classes—one for its mernbey 
and the other for the electrical workers ¢j 
I.B.E.W. Local 494. The prescribed Cours 
include both classroom and laboratory Work 
To permit a greater degree of individu 
attention to the students, registration jy, 
each class is limited to fifteen. If mo 
members and electricians are interested 
additional classes will be organized, Ty 
Association passes on the qualifications ¢ 
the interested contractors and pays all fe 
including registration, books and laboratory 

The subjects covered by the course, tl 
first session of which is scheduled early i; 
January, include the principles and appl 
cations of electronic control and such jp. 
formation as is at present available m 
radar. Jack Wilkenson of The Wisconsi 
Electric Power Company, Milwaukee, ; 
the instructor. 

Running concurrently with the above se. 
sions will be another electronics schod 
sponsored by the Electric League of Mj. 
waukee for its members and members of th 
Electric Maintenance Engineers of Mi. 
waukee. This course will consist of twely 
sessions held on Monday nights from Jan 
10 to March 27 inclusive in the Puble 
Service Building. The first four meetings 
devoted to the fundamentals of electronics 
will be handled by Ralph E. Welton of the 
General Electric Company. His backgroun 
in this field and teaching experience on the 
subject, dating back as far as 1931 at the 
University of Wisconsin Extension D- 
vision, well qualifies him for the assignment 

The rest of the sessions will cover appl 
cations of electronic tubes in industry, wih 
manufacturers’ engineers handling th 
separate subjects. The tentative schedule 
includes the following: 

Jan. 10 to 31—Fundamentals of Ele 
tronics 

Feb. 7—Rectifiers and their Applic 
tions 

Feb. 14—Induction Heating 

Feb. 21—Photo Cell 

Feb. 28—Measurements 

Mar. 6—Medical Applications 

Mar. 13—Welding Applications 

Mar. 20—Motor Control 

Mar. 27—Preventive Maintenance 

An attendance fee of $2.00 will be re 
quired of each registrant. However, 4 
percent of this will be refunded to eat 
registrant who attends 75 percent of tht 
meetings. Forty-five applications were # 
ready received before the program wa 
definitely organized and many more att 
expected to be filed before the first sessi0! 
gets under way. 




















































48-HOUR WEEK 
NOW EFFECTIVE 


The 48-hour week was in effect by tt 
end of last month in a majority of the 18 
labor shortage areas, Chairman Pai \. 
McNutt of the War Manpower Commissi0! 
announced recently. Among these areas, 
was explained, were 69 in which acute shott 
ages have actually developed. They # 
classified as Group I. The remail 
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for ge on Close-Seeing Tasks 

















HOW "SEEING" NEEDS 
VARY IN YOUR PLANT 






* “Galanced Lighting” stimulates 
Eye Speed and Accuracy — 


In your plant every man on a close-seeing task is 
production-controlled by the “seeing” condition of 
his work area. The speed and accuracy of each 
worker is vitally dependent on the adequacy of light 
for seeing his exact operation. For different opera- 
tions with varying “seeing” needs, efficiency with 
economy in lighting requires proportioned illumina- 
ae each worker in the quantity and quality he 
needs. 





bove ses. 
$S school 
: of Mi. 
Ts of the 
of Mil 
of twelve 
rom Jan 
> Public 
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kground 20 Footcandles* 30-50 Footcandles* a . . “ s im 
e on the illumination needed illumination needed This — P Balanced Lighting. It P rovides orm 
1 at the illumination by direct lighting of each critical work- 






area to the high footcandle levels necessary for 
quick, accurate seeing of the task. It provides 
secondary illumination by overall lighting of sur- 


ion Dj. 
ignment, 









ar appli. 
eh rounding areas at the lower level necessary for 
af proper balance and ordinary seeing needs. Requir- 






ing a minimum of lighting equipment, “Balanced 
Lighting” also saves investment and results in lower 
maintenance cost. 

Request an analysis of your plant lighting needs, 
today. A realignment of your present equipment may 
easily provide low-cost attainment of “Balanced 
Lighting” advantages. 

THE FOSTORIA PRESSED STEEL CORPORATION 


FOSTORIA, OHIO 
IN CANADA — Write Amalgamated Electric Corp., Ltd., Toronto 
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EXTRA FINE 
WORK SEEING 












50-100 Footcandles* Over 100 Footcandles* 
illumination needed illumination needed 
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*Minimum footcandles in service as specified by Amer- 
ican Recommended Practice of Industrial Lighting. 



















BOOKLET 


explains the efficient and 
economical results of “Bal- 
anced Lighting” and how 
to obtain it. 









| WRITE FOR A COPY, today! 
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PUT YOUR ILLUMINATION PROBLEMS IN 
THE HANDS OF QUALIFIED ENGINEERS 


Fostoria Industrial Service Centers, located in principal 






oN 


“GENERALITES _ LOCALITES 











short cities, are specialists in industrial Lighting for Seeing. 
is Their study and counsel on your lighting problems are Overall Lighting Light ON the Job 







available to you without obligation. 
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| instructions 
| these have been added 20 in which the longer 











The interchangeable features of 
the P&S-Despard Line mean more 
than ever in these days of lim- 
ited stocks. 

Just the thing for that next job 
—T-rated switches, double-grip 
outlets, pilots and accessories. 
Keep your P&S catalog handy — 
Send for a new one if yours is 
out of date. 


SOLD THROUGH 
ELECTRICAL WHOLESALERS 


PASS & SEYMOUR Inc. 


SYRACUSE, N.Y. 











classified as Group II, are those in which 
it is anticipated “acute” shortages will de- 
velop within six months. 

Mandatory application of the 48-hour 
week in Group I areas was recently pro- 


vided for in a War Manpower Commission | 


instruction to field offices. Reports received 


| from regional directors indicate that by the 
| end of the year a large proportion of the 





124 areas in Group II will also be on a 48- | 


hour week. Nineteen of the Group II 
areas were on the 48-hour list when the 
October. To 


were issued in 


week is in effect and regional reports make | 


it appear likely that almost all will be 
working the longer week by January 1. 

In applying the 48-hour week Chairman 
McNutt emphasized that no iron-bound 
rules had been laid down. In line with the 


policy that manpower problems for the most | 


part should be settled in the communities 
where they develop, the local representa- 
tives of the Commission, working with 
labor and management, have made the ex- 
emptions which seemed to be demanded by 
local conditions. On that point, he ex- 
plained they have a wide latitude as long 
as they adhere to the basic provisions that 
exemptions shall be granted only in cases 
where the longer work week (1) would be 
impractical because of the nature of opera- 
tions, (2) would not contribute to any re- 
duction of labor requirements and (3) 
would conflict with Federal, State or local 
laws or regulations. 


H. L. MILLER HEADS 
ELECTRICAL ASSOCIATION 


Howard L. Miller, widely known elec- 
trical contractor, was elected President of 
The Electrical Association of Philadelphia 
for 1944 at the annual meeting of the Board 
of Governors on December 14th. 

Mr. Miller, who is president of the Utili- 


HOWARD L. MILLER 


ties Engineering Company, succeeds A. L. 


Hallstrom, Vice President of Graybar Elec- | 


tric Co., Inc. 
The other officers elected were: H. B. 
Bryans, Executive Vice President of Phil- 


adelphia Electric Company, Vice President; | 
Philip H. Ward, Jr., President, Ward Elec- | 





| 
| 
| 
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@ And now the Aerovox “Vidb 
Line” of motor-starting capaciiis 
These universal types are ' 
answer to wartime conditions @ 
material restrictions. The dra 
cut in number of types of @ 
trolytic capacitors has 
achieved without impairing ym 
service. You can keep ‘em 
for the duration—customer ats 
faction assured—and at a me 
profit. : 





VICTORY LINE 


mprises 22 t 
lytic capacitors 
eration; § types 
These 39 uni 
take care of y 
all Motor-star 
Placements, 


YPes of electro. 
for 110-volt op- 
for 220-volt, 
versal types can 
Pwards of 90% of 
ting capacitor re. 





neg Aerovox conversion chart 
= cates: Victory equivalent for 
Y Previously available type, 


e Ask Our Jobber . : : 


Ask him about these Aerovox Vit 
Line capacitor replacements. sage 
the conversion chart so you can pitt : 
right wartime replacements. Or write di 


AEROVOX 
e/ ve 


AEROVOX CORP., NEW BEDFORD, MASS ae 
In Canada: AEROVOX CANADA LTD., HAMILTOS — 
Export: 100 Varick ST.,N.Y.C. + Cable. * 
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byl FLUORESCENT Lumunaires 


APPLICATIONS 


FOR ESSENTIAL 


WARTIME 


4-LAMP 


Suspension Type 


4-LAMP 
Continuous Type 


2-LAMP 
pension Type 


For better illumination of war-production offices 
and drafting rooms, Westinghouse introduces a 
new line of Commercial-type, Fluorescent Lumi- 
naires. Used as individual fixtures or for con- 
tinuous strip installations, they furnish a wide 
range of high intensities . .. and without shadows 
or glare. 

Handsome in appearance and sturdily built, 
these efficient luminaires are now available 
through 117 Westinghouse Electric Supply 
Company offices and Independent Westinghouse 
Lighting Distributors. 

Get full details today! Or write Westinghouse 
Electric & Mfg. Company, Edgewater Park, 
Cleveland, Ohio, for bulletin B-3332. 


v5 Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 
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eecly Gutlallled 


IN ANY ONE OF 4 WAYS 


1. As individual units, with twin- 
stem hangers. 


2. As individual units, mounted flush 
with the ceiling. 


3. For continuous strip applications, 
with twin-stem hangers. 


4. For continuous strip appiications, 
mounted flush with the ceiling. 


Westinghouse Commercial-type 
Fluorescent Luminaires are available 
with or without the glass panels 
illustrated above. 








lig Gap 


Tune in John Charles Thomas, NBC, Sundays, 2:30 P.M., E.W.T. 
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READY NOW...40 PAGE 
ENGINEERING MANUAL 


Printed 
8%" x1 





in 4 colors 
ta 











Act at once 
Limited Edition 


ESSENTIAL INFORMATION 
YOU SHOULD HAVE 


Including Simplified 


AUTHORITATIVE EXPLANATION 
of POWER FACTOR, LOAD FAC- 
TOR, MIXED LOADS, POWER 
CALCULATION and OTHER 
VITAL DATA 


HIS is by far the most comprehensive 

manual ever published on portable gas-elec- 
tric generator plants. It includes useful tech- 
nical information in language that everyone 
can understand. Forty pages of detailed dia- 
grams, tables and illustrations of construction, 
in addition to pictures and complete specifi- 
cations on 19 models of gas-electric generator 
plants, plus valuable information on acces- 
sories and special equipment. 


If you now own or expect to own portable gas- 
electric generator plants, you cannot afford to be 
without this important 40-page Engineering Man- 
ual. Write for a FREE copy today ... no 
obligation! Quantity limited. 


THE MASTER VIBRATOR CO. 


DAYTON 1, OHIO 


Distributors throughout the United States and Canada 


PRODUCTS INCLUDE: 


Portable Gas-Electric Generator Plants, Voltage Regula- 
tors and Portable Mountings e Floodlights e Concrete Vi- 
brators (gas or electric) e Concrete Surfacing Attach- 
ments ¢ High Speed Tools e 





Portable Vibratory Finishing SEND FOR 
Screeds for Concrete ¢ Portable 

Concrete Floor Finishing Ma- FREE 
chine ¢ Portable Electric or 

Gas Hammers and High Speed COPY 
Tools, TODAY! 







Master Vibrator Co., 200 Davis Street, 
Dept. 106, Dayton 1, Ohio 


Gentlemen: Please send me without obligation 
the new 40-page Gas-Electric Generating Plant 
Manual and literature on the Master products 


tachments 
© Portable Vibratory Concrete Floor Finishing 
Screeds for Concrete 
Q] Portable Concrete Floor Finishing Machine 
{) Portable Hammers and High Speed Tools 
Name 


checked below: 
0 Concrete: Vibrators (gas or electric) and at- 








tric Company, Treasurer; and Robert J. 
Moran, Chief of Electrical Department, 
Middle Department Rating Ass’n., Secre- 
tary. 


COMING MEETINGS 


American Institute of Electrical Engineers 
—National Technical Meeting, Engi- 
neering Societies Building, New York, 
N. Y., January 24-28. 

National Electrical Manufacturers Ass’n.— 
Spring Meeting, Palmer House, Chicago, 
Ill., April 24-27. 

National Fire Protection Ass’n.—Annual 
Meeting, Benjamin Franklin Hotel, Phil- 
adelphia, Pa., May 8-11. 

American Institute of Electrical Engineers 

Summer Technical Meeting, Jefferson 

Hotel, St. Louis, Mo., June 26-30. 





RESTRICTIONS WAIVED ON 
TRANSFER OF FABRICATED ARTICLES 


Action to move into regular distribution 
channels inventories of fabricated articles 
or components made idle by contract modi- 
fications or terminations has been taken by 
the War Production Board. 

Under a delegation of authority signed by 
Program Vice Chairman J. A. Krug, each 
of the WPB Regional Directors has been 
authorized to waive restrictions which have 
limited transfers of such articles and com- 
ponents. 

Approval will be granted by the Regional 
Directors for transfers of idle material re- 
ported to. WPB. Sales may be made only 
to a distributor or wholesaler who certifies 
that he is regularly engaged in the business 
of selling the material in the form in which 
it is being acquired. 

The authority covers materials other than 
“Industrial materials” as defined in Priori- 
ties Regulation No. 13. The items affected 
by this announcement, therefore, are fabri- 
cated articles or components rather than 
raw materials. Each Regional Director 
may act only with respect to material physi- 
cally located within his region. 

It is not intended that the materials ac- 
quired by distributors as a result of such 
special transactions will be deducted in 
processing PD-1X applications for similar 








CHARLES FRENCH, NISA president, 

(right) drives home a few postwar plan- 

ning points as T. L. Rosenberg, NISA 

director from Oakland, Calif., relates 

west coast conditions at recent Central 

District Chapter, NISA, conclave in 
Chicago. 












SYNVZRON 
ELECTRIC 
HAMMERS © 

Will Do Those “Nuisance 
Jobs in Your Plant 


Redressing Cutting 
Quickly—Easily—and Economically 


Four Powerful Models. 
3600 blows per minute. 
Operate from AC current. 





Ilustrated in catalog #430 


SYNTRON CO. some. cn’ 
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ELECTRICAL bat 
SPECIALTIES FIVi 


FOR HEAVY 
INDUSTRIAL SERVICE 


“FROM STO 











































= 3-Conductor Single 
Ideri Angle 
bas ig Pothead ‘eat 





Write for a complete selection @ 
RUSGREEN bulletins 4 









ENDULATORS (POTHEADS) ALL 
SHAPES » ALL VOLTAGES * A 
¢ BUS SUPPORTS © SPLICING } 
MATERIALS © INSULATING CO! 


ee | 


ROSGREEN MFG. 


14260 Birwood Avenue * Det! 
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EPENUABLE CONTROL 
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Their 
service to the 
n firing-line stems from flaw- 


less service at the production-line. 
“Hot wires”, heavy loads, round-the-clock 
operating schedules, — these demand super- 
stamina in switches. 


So install or replace with ARROW Switches for 
continuous, positive ACTION on production-lines. . . 
Heavy-duty controls for lighting and power circuits; 
specification- grade T-rated 10, 20 and 30 Amp. “‘Type 
C” Switches, Rotary Snap Switches, Ceiling Pull 
Switches, Door Switches, Flush Tumbler Switches with 
or without outlet box covers. You’ ll find in them the 
fm fighting Quality to keep functioning. 


DISTRIBUTED THROUGH 
ELECTRICAL WHOLESALERS 


ARROW ELECTRIC DIVISION 
















HE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD. CONN. U.S.A 
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For 
MOTORS - FANS 
CONTROLLERS 


No Priority Rating Required 


Authorized Distributors of parts 
for General Electric Co. — Rob- 
bins & Myers — Leland — Mar- 
athon — Master — Delco — 
Emerson — Hamilton Beach — 
Hunter — Century — Wagner 
— Ilg — Chicago Electric — 
Waring — Proctor — Thor — 
Peerless — Vaculator — West- 
inghouse — Allen Bradley — 


Cutler Hammer. 





WINDING MATERIALS 
& REPAIR SHOP SUPPLIES 





Write for Catalogue 


READING ELECTRIC COMPANY, INC. 


200 William St. New York, N. Y. 














10 per cent to 5 per cent in calculating the 
ceiling price for the machinery item being 
sold. Additional study by OPA showed that 
the original rate was not in line with the 
rates allowed in other lines of machinery. 
No consumer articles are affected by this 
step since only equipment for industrial 
purposes is covered by the action. 

Another provision limits the exemption 
from price control for cost-plus contracts. 
Under this step it is made clear that the 
exemption does not apply to machines and 
parts for which the seller had a published 
list price or established price in effect on 
the specified base date. 

These provisions are made through 
Amendment No. 106 to Maximum Price 
Regulation 136 (Machines and Parts and 
Machinery Services) and became effective 
Dec. 1, 1943. 


ORDER E-2-b 
REVOKED 


General Preference Order E-2-b, which 
regulated the production and distribution 
of metal cutting tools, was revoked by the 
War Production Board. 

In revoking Order E-2-b, the Tools, 
Division of WPB called attention to the 
inventory restrictions contained in Regula- 
tion 1, which state in part that unless 
specifically authorized by WPB, no person 
shall knowingly make delivery of any mate- 
rial and no person shall accept delivery 
thereof if the inventory of such material 
of the person accepting delivery is or will 
become in excess of a practicable minimum 
working inventory. The Division stressed 
that the term “practicable minimum work- 
ing inventory” is to be strictly construed. 

While the requirement imposed by E-2-b, 
that all orders for cutting tools must bear 
preference ratings, no longer applies, pro- 








FRANK NAGY of E. J]. White and 
Co., Newark, N. J., electrical contractors, 
keeps before him an up-to-date chart of 


active jobs. The board is composed of 
16 rows of small nails on which is hung 
in the first vertical column the names 
of all active jobs. After each job is hung 
a string of one inch square white plastic 
tags. On each tag is written the names 
of the various keymen, "het and 
sub-foremen working at that particular 
site. In this way Frank always knows 
where to contact the various men as the 
occasion arises. 





























SEND FOR END FOR THIS 
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GEDNEY 
FITTINGS 
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GEBNEY ELECTRIC COMPANY E-2-b 


_ RKO BUILDING - RADIO City - NEW YORK, N.Y, © 









"Gedney Fittings Fit" AMEI 


SOLD THROUGH WHOLESALES 
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GEDNEY ELECTRIC COMPANY Ry 
RKO BUILDING NEW YORK 20, N18 no lor 
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AFETY RULES call for that EXTRA no ot 
precaution and additional RE- replac 

’ CHECK which SAFE-T-GLOW pro- ment, 





vides. Detects accidental tie-ins, 
crossovers, leakages and induced 
voltages . . . prevents serious injury 
and loss of life. SAFE-T-GLOW con- 
sists of a sensitive Neon tube, ampli- 
fied by mirror reflector. 
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Model A for circuits 2,000 to 35,000 volts. 
Model B for ciravits from 35,000 




























































to 220,000 volts. Act 

cessin 

ae) 

: withir 

a Tests Everything Electrial § 11, 

ey) from 100 to 550 Volts nae 

hi 

aD Equipped with Neon light po of Di 
tells instantly where trouble lies d 

circuits, fuses, cut-outs, a and D 

Indicates hot or grounded wit Per 

Tells AC from DC. SAVES ery 0 

TIME. Has PATENTED safety Of ide 

tures. Vest pocket size with a mé 

\ Lifetime mere rs factor 

elie (isi daca ale col 

L. S. BRACH Mfg. Corp bom 
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PEORIA’S BUSINESS stability under 
wartime conditions is discussed by 
Walter W. Hendricks (center), Hend- 
ticks Electric Service, Peoria, Ill., as Joe 
Ferrari (left) and Chas. A. Kaska, Chi- 
cago motor repairmen listen attentively. 





ducers must still fill rated orders ahead of 
any unrated orders that may be received. 
All producers are requested by the Tools 
Division to continue to file monthly opera- 
tions reports on Form WPB-39. These 
reports are all the more important now that 
Y Wp E-2-b has been revoked, the Division said. 


"BORDER L-63 
AMENDED 


Suppliers who are required to keep inven- 
tory records under Limitation Order L-63 
no longer need file Form WPB-825 (form- 
erly PD-336), the War Production Board 


has announced. BANISH 
Amendment of L-63 also provides that ANNOYING BLINK 


suppliers must keep records of total net 
monthly sales from stock and total inven- WITH THE 


tory of supplies at the end of each month, 
but need not keep a separate record of each G-E 
type of supplies. 

Another change made by the revision paseo 
clarified the meaning of the fourth exemp- 
tion from the order by substituting the ’ 
aaah 9 ees — specially de- Blinking and flickering of dead fluorescent lamps can become a 

cen oe SOG Sed brand of great source of irritation to busy war workers. Such undesirable 


machi i : , : 
ee ee ee & lighting conditions retard production, result in poor workmanship 









For 40-watt Lamps 





no other use” for the phrase “functional ye . Fs : ° : 
replacement parts for machinery and equip- and increase spoilage. To banish annoying blink immediately and 
ment,” positively, General Electric offers its popular line of G-E Watch 


Dog Fluorescent Starters. 
When a lamp reaches the end of its useful life, blinking and 


DIR. 2 AND 15 A flickering start but the Watch Dog stops ’em cold! This manual 

DDED * bone: 

TO L-41 A - reset starter cuts itself out of the circuit by eliminating all flow of 
x ND CMP NO. 5 current. And that’s not all—dead lamps are prevented from being 


Action to facilitate the installation of pro- started needlessly, current is saved, ballast is safeguarded and 
cessing machinery or equipment, or the starter life is prolonged. In short, maintenance time is substantially 
relocation of any machinery or equipment decreased. 


within certain plants, if the cost of the in- 
stallation materials is less than $500, has 





= 










bee : Do you want to know how to use fluorescent acces- 
. a” War oe Board. sehen for best lighting results? Write for the new 
nt whic of Directi ee ee ee G-E Fluorescent Accessories Catalog. Send your 
to lies i ail Din, an 2 to Conservation Order L-41 request to Section G-141-8, Appliance and Mer- 
“ = irection 15 to CMP Regulation No. 5. chandise Department, General Electric Company, 
RECIONS is Naess to install seonectiyg machin- Bridgeport, Conn. 
ety fee quipment or to relocate all kinds' 
ith dip OF machinery or equipment is limited to 
¢ $98 factories pl : : . 
‘ase th » Plants and other industrial units 






having a productive floor area of 10,000 c Gf) 

Square feet or more which do not make , , GENERAL ($6) ELECTRIC 

products listed on Schedule A of L-41. = 
Under Direction 15 to CMP Regulation 


at 
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JUST THE “TICKET” 
for Speeding Up 
Wartime Work 


Low-Cost BLACKHAWK 
Pipe Bender 
has EVERYTHING! 


@ COMPACT 
@ PORTABLE 
@ ONE-MAN OPERATION 
@ ON-THE-JOB ACTION 


@ BENDS PIPE AND 
RIGID CONDUIT 
FROM 1” TO 4’ 


You bet! — and Blackhawk Hy- 
draulic Pipe Benders operate at 
any angle — avoid kinking, save 
need for heating or cutting and 
threading and use of elbows and 
couplings. Compact 10 or 20-ton 
ram and big range of attach- 
ments also handle many other 
bend, straighten, press, push, 
pull, spread and clamp jobs. 









Right — Easy to 
operate even on lad- 
der. Below — Rolls 
right to the job. 






. 
Ss 


MAIL COUPON TODAY 





BLACKHAWK MFG. COMPANY 
Dept. P2014, Milwaukee, Wis. 


? Send full information about 
your Pipe Benders. 
i Name 


i Company 


Address 
Se > = a a 











Oe tiie ain 
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5, MRO ratings and allotments may be 
used by persons on Schedules 1 and 2 of 
the Regulation to get the installation mate- 
rials required for these jobs. 
The amount spent in construction per- 
mitted by Direction 2 is not limited to and 
need not be deducted from the amount 
allowed for construction under paragraph c 
of L-41. 


MADISON PLANS 
ORDINANCE REVISION 


The postwar plans of the electrical in- 
spection department of the City of Madison, 
Wis., include a thorough study and revision 
of the present electrical ordinance with an 
eye toward further elimination of electrical 
hazards and a general upward revision of 
restrictions. City electrical inspector, E. M. 
Michelson reports that preliminary drafts 
of the changes are already being studied. 

A composite committee of electrical men 
are working on the project. Representatives 
of the various electrical groups include: 
Wm. C. Schlosser, Capital Electric Co., 
contractors; Arthur Lundholm, president, 
Local 159, IBEW, labor; B. I. Church, 
Fire Insurance Rating Bureau; Ray Burt, 
building inspector, City of Madison; Wm. 
Farmer, inspector, Town of Madison; Neil 
Brown, inspector, Town of Blooming 
Grove; Walter Schar, secretary, Fire In- 
surance Writers; Louis Siberz, architect; 














QUARTER CENTURY MARK, J. 
Walter Collins, secretary of the Electrical 
Contractors Association of City of Chi- 
cago, has rounded out 25 consecutive 
years of service with the association. 
Under his direction, the Research De- 
partment of his organization, the first of 
its kind in the industry, has flourished 
and poured out reams of authoritative 
Statistics on construction and operating 
costs. Besides that he is active in the 
labor relations field, directing the opera- 
tion of the Insurance Trustees, in insur- 
ance and unemployment trust fund for 
Union Employees of the members, and 
participating in the NECA, Federal and 
local Apprenticeship Training programs. 
In tribute to the occasion, the associa- 
tion directors presented Walter with a 
winter vacation trip to Phoenix and 
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110-Volts A. C. from Direct Currey 


On the Fighting Front On the Home Frey 


with KATOLIGHT ROTARY Ko) 

Change 32, 110 or 220 volts Dec. bo 
standard 110-volt, 60-cycle A.C. for opera. 
ing radios, electronic & sound 
electric signs, A.C. appliances, eic, 
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version 
and is be 
Retail [ 
dustry / 
| The 1 
less time 
at the W 
will be | 
effective 
January. 


KATO ROTARY KONVERTER, 225 Watt 


Good deliveries on rotary converters 3) 
through 1500 watts. Quiet in operation, 
Can be furnished with special filtering 
equipment for sensitive radio work, 


Pioneers in the Building of 
Smal] Rotary Converters 





At present Kato’s entire production musi 
be directed to furnishing converters on 
high priority orders. Write us if you need 
this kind of equipment for war ordes, 


Also manufacturers of A.C. and D.C. gen 
erators renging from 350 watts through 
25 K.W.; power plants; Frequency Chang. 
ers; and Motor Generator Sets. 


KATO ENGINEERING C0. 


628 N. Front St., Mankato, Minnesote 
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The V 
he res’ 
Order L 
P ture of 
° Tips, ul 
New Practical F« 
e e 
Unit to Cuf fre: 
. . ianufac 
Installation Time} 
mwere it 
@ The ‘Messenger Hanger’ and the “Mes- ex 
senger Strap” fill the need for an economi- quipme! 
cal, practical, time-saving unit for use with manpow 
the new messenger cable type of installa- ats 
tion. Mechanically strong, durable, light. quantitie 
weight. They have considerable material and fet 
are easily and quickly installed. Our bul- palety ai 
letin gives full and complete details—send by the c 


for it 
See your Jobber. 


ey POLLAN 
(AMEND 








iil As an 
“‘Messenger Strap 
ee eo for Outlet Boxes oa ts 40,0 

onduit an le ed 

Of Cadmium Plat 4 

Strong, made of cadmi- or Everdur. For mess put the 
um Plated Steel or Ever- ger cable installation inistr 
dur. Top loop of hanger be used with Min re" a 
grips messenger cable to ‘‘Messenger Hanger im P 
ermit conduit to be put Fits all standa um 
n place without falling boxes and %@” mess 
off. ger cable. nd Par 


bathers 
ssuance 
The 

onirol ; 
nd par 
ince Jur 





MINERALLAC 
ELECTRIC COMPANY 


New York City Office 50 CHURCH ST. 
THEODORE B. DALLY 
25 N. Peoria St. Chicage 





















Tucson, Arizona. 
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and E. M. Michelson, electrical inspector 
of the City of Madison. 

Outstanding among the suggested changes 
ause which calls for the reinspection 


js a cl a 
r 1 system before a utility meter 


of an electrica 


para can be reconnected, relocated or installed. 
lor opera, Prime goal—to prevent the projection of 


existing electrical hazards from tenant to 

tenant. Enforcement of all changes, upon 

approval, will be withheld for the duration 

or until such time as the necessary materials 

to correct hazardous conditions are made 
available to the industry. 















FORM WPB-547 
MAY BE REVISED 
Wholesalers and retailers, who use Form 


WPB-547 (PD-IX) to apply for priority 
assistance in obtaining scarce goods, are 





5 Watts 


rters 35) 

a cautioned not to order supplies of this form 

Be for more than immediate needs, the War 
Production Board has said. A simplified 

of version of PD-IX is under consideration, 

’ and is being submitted by the Wholesale and 

on musi Retail Division of WPB to appropriate In- 

rters on : ie seein 

ou need (dustry Advisory Committees. 

des. iB The new form, if adopted, will require 

ee less time to fill out and less time to process 


: Cae at the War Production Board. Any changes 
will be made public well in advance of the 
" effective date, probably some time in 


January. 
inesota 
| RESTRICTIONS ON MANUFACTURE 
y} {BOF CIRCUIT BREAKERS REMOVED 
> The War Production Board has removed 
the restrictions contained in Limitation 
j Order L-300 which prohibited the manufac- 


ture of circuit breakers containing shunt 

rips, under-voltage trips, auxiliary indi- 
/ ator switches or bell alarm switches. 
The amendment was found advisable 
hen investigation disclosed that many 
ianufacturers purchasing circuit breakers 
‘ithout such safety and indicator devices 
Were installing their own supplemental 
















Mi. (equipment due to the shortage of skilled 
Mae anpower, and generally using larger 
ght; Peantities of critical materials than if the 


bafety and indicator devices were installed 
by the circuit breaker manufacturers. 


| OLLATION OF MPR NO. 136 
MENDMENTS 


~~ As an aid to the machinery industry and 
4 sie ts 40,000 related establishments through- 


| 


mews |Pt the country, the Office of Price Ad- 
rca inistration has issued a collation of Max- 
nue (fm Price Regulation No. 136 (Machines 


nd Parts and Machinery Services), which 

_ [fathers together all amendments since the 
NY ssuance of the regulation. 

The regulation provides unified price 

Tt onirol for practically all types of machines 

cage nd parts. The collation, the first issued 


THE MAGIC MOLD 


INCUBATING 
THAT SAVES 








gemsg'°¢ June 30, 1942, will provide the machin- 
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PENICILLIN! 





SOLDIERS’ LIVES 


Penicillin ...for our Armed Forces! 


This new miracle bacteria-killing drug 
is made from common mold. Its produc- 
tion, a difficult and delicate task, starts 
with the culture of mold in bottles. Care 
and skill are essential in every step of 
its cultivation. It must be “harvested” at 
a given moment. 


Proper illumination is a vital part of 
this life-saving process. And here again, 
Goodrich lighting equipment is answer- 
ing the call. 


Designed specifically for use in narrow 
aisles, the Goodrich Stocklite uniformly 
illuminates racks from top to bottom for 
careful inspection. The Goodrich Stock- 
lite is widely used in 
essential war industries. 
Write for your copy of 
Stocklite Bulletin 91. 


Sold only through Electrical Wholesalers 





ELECTRIC.COMPANY 


POR tt Nir Pee Lk CF eh- tS 
GENERAL OFFICES AND FACTORY: 4602 BELLE PLAINE AVENUE, CHICAGO 41, lel. 
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"Use ANY 
kind of 
Conduit!" 


Thin-Wall or Thick-Wall— 
at ANY outlet of ANY 
 Kondu fitting — 


— and make either a Thread- 
less or Threaded connection 


Only when you're using Kondu 
can you attach any kind of conduit, 
at any outlet—and do it instantly. 


No extra parts are needed. Just 
slip out one bushing, and put an- 
other one in. 


Only when you're using Kondu 
can you change boxes at any time, 
without disturbing conduit. Every 
Kondu box is a union. 


Practically unbreakable, 

Kondu fittings are close to 100% 
reusable. Self aligning, they are 
quickest to install, and hold per- 
manently tight . . vibration proof. 
Roomy enough for all splices. 


Write for the Kondu Catalog. 


KONDU CORPORATION 
Erie, Pa. 





ery and services trade one convenient refer- 
ence to the price regulation affecting this 
diverse industry. Previously, it was neces- 
sary for persons seeking the proper pro- 
vision of the regulation applying to his 
machine or part to search through the many 
amendments for the answer to his pricing 
problem. 

Under the collation, the manufacturer 
will now find particularly helpful the care- 
fully compiled index. This will serve as a 
quick reference to any particular phase of 
the regulation including the thousands of 
dissimilar products under control in these 
highly complex industries. Many added 
problems of pricing in the machinery in- 
dustries have risen as a result of the war 
and the numerous parts used in the con- 
struction of such combat material as air- 
planes, tanks, trucks, and countless. other 
items used in mechanized warfare. 

This collation covers the regulation 
through Amendment No. 106, which has 
just been issued. 


FORM WPB-2570 TO 
BE FILED WITH DISTRICT OFFICES 


Applicants for construction costing less 
than $10,000 were advised by the War 
Production Board that they will save time 
by filing Form WPB-2570 (formerly PD- 
200-c) with WPB District Offices instead of 
sending their applications to Washington. 

Under Order L-41 as amended Novem- 
ber 1, Form WPB-2570 must be used for 
applications for construction costing less 
than $10,000 and must be filed with district 
offices. Form WPB-617 (formerly PD- 
200) is used for construction costing more 
than $10,000 and must be filed with WPB 
in Washington. 

Unless this procedure is followed, the 
applicant will face unnecessary delay by 
having his application returned with in- 
structions as to proper filing. 


CAPACITORS TRANSFERRED TO 
RADIO AND RADAR DIVISION 


Scheduling jurisdiction over capacitators 
for power factor correction has been trans- 
ferred to the WPB Radio and Radar Di- 
vision from the Power Division. the War 
Production Board has announced. This 
change, effected through shifting the item 
from Table 8 of Order M-293 to Table 9 
of the same order, results from the fact 
that the Radio and Radar Division is more 
directly concerned with such capacitators at 
present. 


PROCEDURE FOR PURCHASE 
OF HAND TOOLS 


Procedures under which employees may 
use their employers’ MRO preference rat- 
ings if they are higher than AA-3 to pur- 





MULTI 


A FLEXIBLE, MODERN, 
PRACTICAL LINE OF 


REFLECTORS 


Every installation employing MULTI 
units is approved by user and con. 
tractor. They meet today’s chang. 
ing requirements and conditions 
and give long and efficient lighting 
with little or no maintenance trou- 
ble. Regular inspection and regu. 
lar ma-:ntenance insure complete 
satisfaction. 


© Send for complete catalog. 


ELECTRICAL MANUFACTURING C0. 
1840 W. 14th St., CHICAGO, ILL 





Effectively used as guy line ground, 
transformer and lightning arrester ¢ 
tion to A. C. S. R. or copperweld 
tors where the diameters may be from 
copperweld to 595” A. C. S. R. 
rods. Wire sizes .595” to 5/32". 
ADAPTABLE TO A WIDE RANGE OF # 


Oh 


























WRITE FOR BULLETIN 8-8 
KRUEGER & HUDEPO! 


232-8 VINE ST. * CINCINNATI 2, OF 
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chase hand tools and safety equipment have 


dened in order hey may be 
n broadened in orde r that t 
Cs in connection with MRO ratings 
assigned under “P” and “U” orders as well 
igned under CMP Regu- ° 


as with ratings ass 
tions No. 5 and 5A, was announced by the 


War Production Board. 

At the same time, the scope of items to 
which the procedure is applicable has been 
broadened to include more things that an 
employer needs. 

Provisions to encourage employers to 
permit their employees to use their ratings 
jor the purchase of hand tools have been 
written into the regulation. The proced- 
ures, established under Direction No. 4 to 


riorities Regulation No. 3, do not require Qa 

a employers deduct their employees’ tool U & L : T Y T “sd A T L A 5 T S 
Eo Dae to be solowch — lll hiaeeeenaesceeeeeslcaeeennnaes 
The procedure to be followed by em- 

ERN, ployees is simple. They may use their 


employers’ preference ratings for purchase a ; , : 
Oi of hand tools and safety equipment if they | Instant availability, quickness and ease of installation have been 


Bs have a simple certification signed by the 








































employer as follows: major factors in the widespread use of Latrobe Products. Since 
AULT! Preference rating (specify rating) 
| a . . .. +. MRO. | Pearl Harbor they have served the war effort extensively in gov- 


itions The following item ...... ens ; ; : 
an only one may be placed on each certifi- | ernment projects and production plants throughout the nation. 

cate; specify type and size of tool, or 
give name of other item) is required 
q. by the undersigned employee for use 
only in the undersigned employer’s 
business, and the undersigned employer 
requires the employee to furnish the 
item. The undersigned employee 
further certifies that he does not 
own or possess any similar items which 
will serve the same purpose. 


regu- 
plete 
Their high quality an-. 
swers lasting service, 
but the big thing just 


now is the time and 





Mines ack ebtucsn ot onina ee : labor-saving their use 
ame and adaress 0 mpioyer i — iia e k ‘bl No. 625 Latrobe 
seteeeeeeees settee eeeeeeeees o. on-Adjustable makes possible. ° 
Authorized Signature Watertight Floor Box P Conduit Bender 
g Here is a bender that will not 
Si eeeeeee ee ere eee eee eee eeeeeee with No. 206 Nozzle kink the conduit, nor will it slip. 
ignature of Employee Made of ‘‘Tuf-A-Loy’’ steel. Re- 
Used as telephone outlet or versible jaw. Guaranteed against 
i ete ey a ce junction box. Iron box body, breakage. 
Position 3, in. round brass cover 





However, it should be noted that em- | Plate. With or without steam 
a - nozzle. 

ployers’ preference ratings may be used by 

employees only to purchase hand tools and 
similar equipment and safety equipment 
needed for use exclusively in the employers’ 
businesses and which the employers require 
that the employees furnish. 




























Keystone 
Fish Wire 


Tempered flat steel 
wire of excellent 










Bull Dog 
Insulator Support 


Convenient and effi- grade. Ten sizes. 
cient for fastening Coils of 100 ft., 
porcelain and glass in- , 150 ft. and 200 
sulators to exposed Adjustable Gang Box ft. Also special 
steel framework. ‘Designed for quick installation—and to lengths. 

give lasting service. Minimum height 

to top of cover plate 314 in. Box 

bodies 3 in. high. 






















Catalog of Latrobe Products will be sent upon request 


, vy ne 
the internal Operation of electron tubes _ 


eal attending the Cook County INSTALLED M A N UFA C TUR ING ok 
tal Contractors Associati lec- 
Wonics course a the Tite, Tmckense L A TR O B =, PA . 


of Technology in Chicago. 






INSTRUCTOR V. H. Hansen explains 


ECO- 
NOMICAL 






















lectrical Contracting, January 1944 






E TAL’S Prestal 


HYDRAULIC PORTABLE 


PATENTS and 
PATENTS PEND 


PIPE BENDER 


fer steel pipe and conduit 
from %" to 41/2" 


NO HEATING 
NO FILLING 
NO KINKS 
NO WRINKLES 


Make your offsets and bends up to 
90° (and more) in one single, simple op- 
eration in a few minutes. 


The pipe is NOT MOVED during the 


SMOOTHNESS 

OF BENDS: 
No wrinkles—no kinks— 
no breaking of pipe due 
to scientific development 
of bending formers. No 
job too complicated. 


bending thus avoiding 
wrinkles. 
identical and perfectly uniform even if 
made by “green hands.” 

Quick changeover to various sizes. 


Few seconds to mount and dismount. 
FASTEST PORTABLE BENDER! 


kinks and 
All bends—one or 1000 all 


Meets U. 8. Navy, Army & Maritime Comm. Specifications 
Write today for circular giving complete description 
New Jobbers and Representatives Considered 


TAL'S PRESTAL BENDER, INC. 


Dept. E-1 


Milwaukee, Wisconsin 














CUT YOUR SOLDERING COSTS 
50% WITH INSTO-GAS NOW 


® Insto-Gas Torches and Furnaces are 
the modern soldering tools that have re- 
duced soldering costs as much as 50% 


for power companies, contractors and 


maintenance engineers. 

® Insto-Gas produces an absolutely clean 
non-oxidizing flame, leaves no smoke, 
soot, or grease to cause a faulty joint. 

@ A Cylinder of Insto-Gas lasts at least 
five times as long as a Cylinder of com- 
pressed gas of about the same weight. 


@ Insto-Gas produces its own pressure, 
lights instantly, and won't blow out. 


@ Insto-Gas is recognized as the safest 
portable heat, listed by both Underwriters 
and Factory Mutuals Laboratories. 


@ Contractors can now modernize their 
soldering equipment, because Insto-Gas 
Torches and Furnaces are available under 
CMP Regulation No. 5 on MRO priority 
of AA-5 or better. 


© If your wholesaler cannot supply Insto-Gas, MAIL THE COUPON. 





INSTO-GAS CORPORATION — DETROIT 7, MICH. 


and name of nearest Distributor. 


Address 


Please send Insto-Gas Bulletin 








ORDER L-206 
AMENDED 


Controls over the manufacture and ¢ 
tribution of X-ray equipment are 
by the War Production Board through 
ance of Amendment of General Limits 
Order L-206. Former controls estab, 
by L-206, originally issued in October, 19 
were necessary to break the bottlenek; 
filling military orders. In general, mj 
tary orders are now being filled on sched 

The amended order, a complete reyisig 
of the former order, is designed to pro, 
adequate equipment for civilian use withs 
the paper work formerly required by spe 
authorization of civilian purchase oper 
and by the filing of production and shipping 
schedules. 

Chief provisions of the amended ory 
are: 

Shipments of medical X-ray equipmes 
for civilian use are placed on a quota bai 
Annual shipments of each manufacturer 
limited to 75 per cent by dollar value of th 
average annual shipments made duriy 
1937, 1938 and 1939. Quotas apply only 
shipments within the United States, to; 
possessions and territories, and to Canak 

Medical X-ray equipment for the U,§ 
and Canadian military services and fy 
export under Lend-Lease and OEW (hoy 
part of the Foreign Economic Administn: 
tion) is not included in the quota. Indw. 
trial X-ray equipment is also outside tk 
quota. 

Monthly reports of shipments by dolla 
value are required; they are to be madely 
letter. Production and shipping schetuls 
(Form PD-774) and authorization applic 
tions (Form PD-556) need no longer 
filed. 

Coverage of the order remains unchange 
X-ray equipment, as defined, includes omy 
power units; radiographic, fluoroscopic a 
therapy tables; photo-fluorographic unity 
cassette changers; and tube stands. It doy 
not include parts, accessories or appliance 
or rebuilt and second-hand equipment. 





£ 


B. C. CLINARD of Clinard Elecine Co, 
Winston-Salem, N. C., who did 4 whal 
of an appliance business in 1941 gros 
ing $300,000, is holding his organizalitt 
together on motor and appliance repan 
and distribution of farm pump machine) 
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ded ote SHOP SUPT. Edward Breckwoldt is 
busy as the proverbial bee these days 


equipment speeding up the motor repair jobs of 
ota bai = Best Electric Company, New Orleans. 
cturer att 

ue of th 





| ‘ 
y oy AMENDMENT FOR DETERMINING 
es WABSSENTIALITY OF AN ESTABLISHMENT 


the U.S The War Manpower Commission has an- 
and itfounced the amendment of instructions for 
‘W (nie determination of the essentiality of an 
minis ®stablishment by providing that the end-use 
: Ind f a product be considered as an additional 
itside the est. 
The essentiality of an establishment, it 
as explained, depends not only upon its 
eing engaged in an activity included in the 
schedtlell ist of Essential Activities, but also upon 
| applthe extent to which the product or service 
onger WS used to meet war needs or minimum civil- 
bn requirements under wartime conditions. 
change The War Manpower Commission’s rul- 
des tiie in earlier instructions, which are still 
‘Opic alin effect, provided that whenever the essen- 
Ic unlisial and unclassified activities are not sep- 
It dosirate, as in the case when the same workers 
plianeBre engaged in both departments, the 
ent. Bstablishment will be classified as essential 
ly if 75 percent of its activities are de- 
to production of items on the essen- 
al list. 


by dollar 













G ENGINEERS 
EE REA EXPANSION 


A heart-warming note for the rural elec- 
ical contractor came out of the recent mid- 
inter conference of the American Society 
f Agricultural Engineers held at Chicago’s 
a Salle Hotel. Based on comments of 
prover C. Neff, president, Wisconsin Power 
nd Light Company, the boys will be kept 
lenty busy after the war. “Rural electri- 
cation will go ahead rapidly in the future 
. - REA. cooperatives will expand 
apidly in the postwar period . . . power 
d light companies will also continue a 

ather rapid extension of their lines . 
" a ten years after the war, at least four 
“Ch oo farms will be using 24-hour elec- 
C service,” he predicted. About 1%4 


















whats... 
rot illion of this. total will be farms that at 
zation m*esent have no electric service. 







Today, the farmers use almost twice as 


repait 
viner): 
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Silv-A-King “RLM” 
Standard Dome Reflectors 









Silu-A-King “Victory” 
Fluorescent Units 

















LIGHTING EQUIPMENT 
For Industrial Needs 


O) ay In spite of the heavy demands of war production, 
SANG Fa Silv-A-King—specialist in industrial lighting for close 
(RLM to a quarter-century—is regularly filling priority or- 

ders for both fluorescent and incandescent lighting 
equipment. Silv-A-King lighting units offer many advantages in over-all 
efficiency, easy installation and maintenance—and all equipment conforms 
to RLM and other recognized standards for high quality and efficiency. 


Silv-A-King lighting service—which costs nothing extra—includes 
expert guidance in planning lighting layouts for maximum efficiency, 
flexibility, and economy. Why not discuss your lighting problems with a 
Silv-A-King engineer? And send for the complete Silu-A-King catalog today! 














BRIGHT LIGHT REFLECTOR COMPANY, INC. 
1033 Metropolitan Avenue, Brooklyn 2, N.Y. 









FLUORESCENT 














INCANDESCENT 









SILV-A-KING maxes Light work FOR YOU 
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ELECTRICITY 


For Any Job Anywhere 


Awarded to 
each of 
ONAN's four 
manufacturing 
plants. 








ONAN GASOLINE DRIVEN ELECTRIC GENERA- 
TING PLANTS provide power and light wherever 
electricity is not otherwise available and for emergency 
Services. ; 
Thousands of these reliable, sturdy Plants are doing 
war winning work on all fighting fronts. 
Sizes from 350 to 35,000 watts, 
50 to 800 cycles, 110 to 660 volts, 
A.C.—6 to 4000 volts, D.C. Also 
A.C.-D.C. output models available. 


Your inquiry regarding pre- 
sent or post war needs will 
receive prompt attention. 


D. W. ONAN & SONS 
2085 Royalston Ave. 
Minneapolis, Minn. 





LIGHTING 


ADJUSTABLE PORCELAIN 
ENAMELED FLOODLIGHT 


@ The QUAD line offers you the finest 
in Industrial Lighting Equipment for 
those important victory manufacturing 
installations. The demands for addi- 
tional lighting in plants increases daily 
and QUAD units—RLM and other por- 
celain enameled units—will fill indoor 
and outdoor needs perfectly. 


QUADS ... for today and for tomor- 


No. 1184-M 
RLM THREADED DOME REFLECTOR row! 


QUADRANGLE MFG. COMPANY 


Migr4. Of. Ingandeicent and Gluoreicent Lighting Equapne ad 


32 $O.-PEORIA ST. 


CHICAGO, ILL. 





much electricity as the average urban 
tomer, he continued. During the Year 
ing December 31, 1942, the average j 
served by utilities used about 180 ki. 
hours per month, those served by RR 
cooperatives, about 100 kilowatt hou, 
month. The big job of the future js be 
mote the use of electricity to its grey 
possible advantage on the farm, x 
cluded. 

Discussing farm electric equipmey 
meet, postwar requirements, 
Kable, editor, Electricity on the Pyy 
related the need for a nation-wide f 
rewiring program during the interim 
tween V-day and the time such equipnsl 
will become available. Many farms hp 


been wired for period in excess of 10 yest 


and many of those wired since have inj 
quate installations, he disclosed. He yp 
that greater attention be given ip # 
safety of farm electrical systems in # 
future. Farmers must be sold “dolby 
saved in production” and not merely kis 
watt hours, he concluded. 

In presenting the present challenge j 
rural electrification, C. H. Leatham, wy 
president, Monongahela West Penn Pyiii 
Service Co., pointed out the need for) 
serving the small family type farm in{ 
postwar economic picture. Practical, k 
priced, machinery and equipment must} 
developed, he continued. Additional str 
must be applied to the use of electricity ig 
productive purposes on the farm, he adéel 
and suggested that the same method of m 
moting home electrification be used tog 
mote farm electrification—with the poolig 
now, of all efforts and resources to deve 
the largest potential farm market. 

At a, symposium on electric aids in fa 
production, C. P. Wagner, district engin 
Northern States Power Co., outlined som 
of the salient farm wiring problems, § 
placed special emphasis on the need h 
materials to withstand the moisture a 
acid conditions in farm buildings and i 
danger of grounding farm wiring systems 
water pipes. He recommended sep 
driven ground and overhead pole line @ 
tribution to facilitate future expansion 
rehabilitation of such systems. J. D.R 
kin, Detroit Edison Co., and L. C. Pot 
General Electric Co., outlined respeotivt 
the application of grain elevators and x 
lamps to farm production problems. 

H. S. Pringle, chief, farm supplies 4 
repair section, Office of Civilian Requit 
ments, presented a somewhat hopeful pictt 
of the supply and distribution of farm 
tric equipment for 1944. Idle labor 4 
material will soon ‘be used to start prod 
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tion on civilian items where conversiol @,, 


be made in a hurry, he revealed. U 
menting on the production of a.c, fracti 
horsepower motors, he revealed that 
August and September, 1943 production 


239,000 and 253,000 respectively. Aboutom 


half of these were for industrial and civil 
use. When the industry reaches its @ 
ity, about 300,000 fractional horse? 


motors will be produced per month, /M§; 
however, will reach household appai"@i 


One of the reasons—about 200 fracti 
hp. motors are used in a single “4 
The following is the household appl 


picture he painted—about two million 


tric irons of a limited design will be Mi 


duced by spring; one-half to one m 
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ors will be wanted and if tuck 
e-half that number will = 
test bottlenecks are controls 
as reescrs, as manufacturers of these 
Biems are making items for the planes and 
TE hips; within three or four months it will 
ME easier to get nichrome wire, easing up 
production of heating appliances—about 
4000 (perhaps more) war model, three 
ner, electric ranges will be made. : 
Other subjects discussed at the electrical 
‘ection meetings included: Vo-Ag School 
maintenance programs for electric equip- 
me ent, James B. Stere, West Penn Power 
,. revealed that some 7,500 such schools 
tae the U. S. have %4 million day students 
ME nd about 227,000 evening students. The 
J@Bpennsylvania Electric Association is dis- 
laa e ibuting 12 Bulletins on the care and opera- 


efrigerat 
. holds out, on 


















He wy ion of various farm electric equipment to 
en t0 fF ch schools in the state. 
1 a H. J. Gallagher, Consumers Power Co., 





elated that 240 electric motor maintenance 
inices were attended by 9,600 farm people 
rallenge n Michigan. Farmers are taught how to 
“Mkeep motors and electric equipment clean, 
ham, vi ow to repair broken extension cords and 
Ci FUME milar small repairs. If a motor is dam- 
od for Med beyond that extent, however, the 
arm it iirmer-is urged to have a motor service 
ctical, shop repair it. 
nt must WA report on the results with home dehy- 
onal still sators was presented by G. E. Henderson, 
ctricty V.A., who stated that dehydration ranks 
“Mirst in low cost food processing, but that 
Mismproper packaging and poor storage are 
fs present pitfalls. Miss Gilma Olson, 
“iessistant professor of home economics, 
“@Pennsylvania State College presented an 


rerely kip 
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et, ; teresting and factual paper, on the freez- 
P maipee of fruits and vegetables in domestic 


ri teezer cabinets, prepared by J. E. Nicholas, 
pi “professor of agricultural engineering at the 
le 
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Pe CTRONIC CONTROL OF 

especicOlS TANCE WELDING 

s and he 

ms. 





The resistance welder has made a great 
pplies a ontribution to the war effort by increas- 
: Reauin = production many-fold. Since this welder 
al pct electronically controlled, its principle of 
farm Of pperation is new to most industrial men. 
thas Electronic Control of Resistance Weld- 
#"s” is a new book written by George M. 


oral vhute, a General Electric application engi- 
ed. wget of Detroit, Mich. to meet this need 


fractil industrial men for information on basic 
1 that Me ating principles, It is written especially 
rs or og non-engineers in layman language. 
About e complete control is broken down 
nd cil mto its various separately-operating com- 
its call, ts; such as the ignitron contactor, 
electronic time-delay relay, the auto- 


orseporm 4: , 2 
in atic weld timer, the thyratron trigger 
appliat weuit, etc. Then after a thorough discus- 
fractoi °" Of each, the components are assembled 


yombet. ae complete control unit with a thor- 
appli “yppintgeon on the integrated operation. 
illion Of iver new book is the result of a course 
11 be or the author and his co-workers to 

eds of industrial men in the Detroit 
tea. From these men the author has 
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There’s a Pedigree Varnish that will give you any 


one of these qualities — or combinations of them: 


@ resistance to oils and greases 
o resistance to acid, alkali, water 
e resistance to abrasion 

oe toughness 

o flexibility 

Se resistance to heat 

oe quick drying 

e high dielectric strength 

e smooth, glossy finish 

eo deep penetration 


For Today’s Products As Well As Tomorrow’s 
Use Varnishes Specially Engineered For You By 


on 


“/ée P. D. G 


5200 N. SEC 





2 

















@ The danger of plant and property destruction 
by unscrupulous agents and enemies is always pres- 
ent. This applies to peacetime as well as wartime. 
The installations of a modern system of electronically 
operated Automatic Alarms is a wise investment at 
any time, and particularly so right now. Easy to 
install, simple to maintain and relatively low in cost, 
Automatic Alarms is today providing dependable 
‘round-the-clock protection for American industries, 
large and small, in all parts of the nation. Consider 
it as an answer to your particular requirements. 


Ie a SALES OFFICES: 


Write Ff york. < Philadelphia, Chi 
_— we S a 7, Licensed under DuPont shamet pata, #80, 


Literature Ser s and Astatic Patents sas gnats 


AUTOMATIQGQAL ARMS —Vrcosporated. 


y 
“ry 
845 Market Street YOUNGSTOWN, OHIO. U.S: A. 


\ 
FUSES TOO HOT? 


Maybe it’s from poor contact between fuse and clips 


STOP IT 
USE WADSWORTH Safety Switches with 


FUZE-T ALONS 


FUZE-TALONS: The 
Wadsworth new devel- 
opment illustrated are 
designed on the “High 
Pressure Line Contact” 
principle. They Hold 
Tight and conquer vi- 
bration. 

Standard on Wads- 
worth Type “A” and 
Type ‘‘C”’ Safety 
Switches 60 amperes 
and up. 

Sold through Leading 
Electrical Wholesalers. 


Fhe WADSW TRICMEGE INC. 
Coringt ntucky. 






































learned the information they need in arin 
for this equipment. 

The book is divided into three Darts 
Ignitron Contactors, Tubes and Was 
Timers; Synchronous Control of AC 
Welding; and Energy Storage Welg 
Some of the thirty chapter headings apy 
The Ignitron Contactor, Instruments fy 
Checking Tube Controls, The Time 
Relay, The Thyratron Tube, Maintenay 
and Trouble-Shooting Weld Timers an 
Sequence Controls, Starting and Maint 
ing the Synchronous Panel, Capacitor Sty. 
age, and Reactor Storage. 

The material is given complete and «, 
ceptional treatment on the subject of de. 
tronic circuits. The book is titled “Rly. 
tronic Control of Resistance Welding” y 
G. M. Chute and published by McGraw-fij 
Book Company, New York, $4.00, 


LIGHTING 
HANDBOOK 


Designed as a practical guide and work 
ing reference book for lighting engineer 
designers, architects and_ builders, thi 
Lighting Handbook was prepared by th 
Westinghouse Company’s _ IIluminatiy 
Engineering Department. 

A feature of the handbook is a series 
charts which coordinate room index, fixtur 
efficiency and coefficient of utilization curs 
and provide a new and graphic method ¢ 
determining the desired illumination f 
various applications. Charts cover indy 
trial and commercial fluorescent and i 
candescent lighting and provide a mea 
of calculating quickly the number and sia 
of lamps needed with practically every ty 
of lighting fixture. 

The book is divided into two parts, chap 
ter headings in the first section including 
Lighting Terms and Measurements, Recot 
mended Levels of Illumination, Inter 
Lighting Design Calculations, Interior Wi 
ing for Lighting. In the second half of tt 
book, devoted to specific lighting applic 
tions, there are chapters covering stom 
office, school, public buildings, indust 
architectural, aviation and street and hig! 
way lighting. 

“Lighting Handbook”, 175 pages, We 
inghouse Lamp Division, Bloomfield, N. | 
$1.00. 


MANUFACTURES 
news 


WESTINGHOUSE CHANGES 


Two new managers in the Ind 
Department of the Westinghouse 1 
tric and Manufacturing Company la 
been appointed. They are C. F. Lio 
manager of the General Contract Depal 
ment and Tomlinson Fort, Manage’ 
the Central Station Department. Heat 


ust} 
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hree East Pittsburgh plant. 
and Wal Charles H. Wea 
1 of Acme pointe 
Marin 


uments jgfp ity includ 
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Timers aye Service. 
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te’ and eft G-E APPOINTMENTS 
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tled “Rl. 
‘elding” ty 
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0. 


that are used for marine 


E. H. Fritschel has been named sales 
manager of Transmitting Tubes, and 
H. J. Mandernach, sales manager of 
Receiving Tubes in the Tube Division of 
the General Electric Company’s Elec- 
tronics Department. Both men are lo- 
cated in Schenectady, N. Y. 
Frank W. Warner has been named 
successor to Henry M. Richardson as 
chief engineer of the Plastics Divisions. 
The General Electric Lamp Depart- 
ment’s Atlantic District, New York City, 
and Work announces the affiliation of H. E. D’An- 
engine Grade as a consultant on architectural 


aa lighting problems. 


lumina’ ti 4 








see FIRBANKS-MORSE PROMOTIONS 

way ule 

lon curva’ §=Changes in personnel have recently 
nethod dH been announced by R. H. Morse, Jr., 
ation ft general sales manager, Fairbanks, Morse 


er ind & Co., Chicago, Ill. These changes are 
and iM as follows: 

0. O. Lewis, formerly branch man- 
ager, Atlanta, Ga., has been promoted 
to the position of assistant general sales 
manager of the company, Chicago. 

V. O. Harkness, former manager of 
the company’s branch at Dallas, Texas, 
, Recor has been appointed manager of the Die- 
Inter sel Engine Sales Division, Chicago. 
ior Wi’ +H. J. Renken, former manager of the 
If of yf Oil Field Division at Dallas, has been 
appliag’ made branch house manager of the 
g sto company’s Dallas branch where he will 
















dustri§ continue to serve as manager of the Oil 

id hig Field Division in connection with his 
new duties. 

Tt J. S. Peterson, formerly Scale Depart- 

d, N. 











SOUTHERNERS who attended NECA’S 
a Chicago conference are (L to R), 
LA O. “Slim” Henderson, Jacksonville, 

a, and J. M. Richardson, Richard- 
Wayland Electric Corp., Roanoke, 


yarters of both men will remain at the 


ver has been ap- 
d manager of the newly formed 
e Department, and will direct all 
commercial activities. — This responsibil- 
es the coordination of .market- 
f the diversified products of the 





TO 186 DEGREES. 


1%," THRU 1”. 


hm", 3%". 


fy" THRU 1/4”. 
@ FAST, EASY TO OPERATE. 





@ FORM SMOOTH, NEAT-LOOKING BENDS UP 


@ CLAMPING DEVICE STOPS KINKS. 
@ SIZES FOR ALL TYPES OF TUBING FROM 


@ SIZES FOR THIN-WALL CONDUIT (EMT) 34’, 


@ ALSO SIZES FOR RIGID CONDUIT AND PIPE 


ai 







































(Top) These bends in thin-wall conduit 
or E.M.T., were made with the Greenlee 
No. 764 Bender. 

(Lower) A series of complicated bends in 
various sizes of copper tubing formed with 
the Greenlee No, 763 Bender. 
















Generally 
Used with 
Head 


Can Be 
Used with 
Auxiliary 
Handle 



















Segment-Shoe 


A STAR HAS 
BEEN ADDED 


For the second time 
in less than one 
year, Greenlee has 
been awarded the 
Army-Navy E. 








Virginia. 
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| HYDRAULIC BENDERS AND ATTACHMENTS 
Actos FOR CONDUIT AND PIPE UP TO 4%” SIZE 


You can make additional savings with Greenlee Hydraulic Benders. ' 
These powerful, portable benders eliminate tedious filling and heating 


methods — tailor-made attachments are interchangeable and save cost 
of extra power equipment. 


a — 7 N bb d 
ttachment for 2” 
Deg pay Sot earest Jobber. Send for 











@ Forming small-radius bends in tubing, 
conduit, or pipe, without wrinkles, kinks, 
or serious distortion, is a simple task with 
Greenlee Hand Benders. They form neat 
bends for sharp nooks and corners .. . save 
up to 75% in time and material on many 
jobs. Special clamping device prevents 
slipping ... stops kinks. There’s a size for 
all types of tubing — steel, copper, brass, 
and aluminum, as well as new models for 
bending thin-wall-conduit (EMT), rigid 
conduit and pipe (IPS). Write today for 
new circular S-120 and complete details. 






































3 Write Today For Address of 










New Bender Circular S-120 
and Free Copy Catalog 33E. 

















1741 COLUMBIA AVE., ROCKFORD, ILL. 






ment manager of the Cincinnatj brang 
has been promoted to the office 
branch manager replacing the 1, 
Stanley Eaton. 

G. N. Van Epps, formerly manager 
the Diesel Department, Chicago Bray: 
has been named manager of the brang 
at Atlanta, Ga. ; 


ZINSMEISTER ELECTED PRESipEy 


The Board of Directors of Pittsbhysit 
Reflector Company has elected ¥ | 
Zinsmeister as pres 


dent, succeeding EW 


Simons, who 


to BETTER LIGHT. 
y 


The pressure of war production has al- 


CHAMPION 
DAYLIGHT 


joined Pittsburgh Re. 
flector Company 
1934 and served as x 
ditor until 1940, wh 
he was elected tre, 
urer. He is 
known in the light 
industry and in af 
counting and banking circles throughout ty 
Pittsburgh district. 


ready brought about keener appreciation 
ZINSMEISTER 


of the value of more and better light. The 
value of the Champion Diamond mark 
on every lamp addition and replacement 


is therefore appreciated all the more. 


The four points of the Diamond stand CANNON REPRESENTATIVES 

for: The Cannon Electric Developmer 
1. CHAMPION QUALITY —backed by forty-four Company, Los Angeles, Calif., has a 
years of specialized experience and a guarantee nounced the following new engineeri H 
representatives: E. B. Glenn, 801 Healy 

Bldg., Atlanta, Ga.; Douglas H. Loukoi, 


to equal or exceed Federal Specifications. 


2. CHAMPION SERVICE—including trained ex- 
perts in the field to render prompt assistance on 


all lamp or lighting problems. 


3. CHAMPION ECONOMY—assuring lowest 
costs, lamp for lamp, lighting efficiency con- 


sidered. 


4. CHAMPION DISTRIBUTION—through com- 
petent industrial suppliers equipped to meet in- 


dividual needs promptly and efficiently. 


CHAMPION LAMP WORKS 


Lynn, Massachusetts 


| 


DIVISION 


OF CONSOLIDATED 


ELECTRIC eee Ce 


10 Light St., Baltimore, Md.; Ray Pe 
ron & Company, Little Bldg., Bosto: 
Mass.; H. M. Welch, Crosby Bldg., Bu 
falo, N. Y.; George Sturman, 712 Sit 
Avenue S., Minneapolis, Minn.; J. Tins 
ley Smith, 108—17th Avenue S., Nas: 


variable 
pay the 


ville, Tenn.; J. W. Beneke, St. Low. 


agent for E. L. Melton, at 575 Arcait 
Bldg., St. Louis, Mo. 


Graybar Electric Company has namti 
R. B. Sayre as manager of its Memphis 
office. He was formerly manager, Ott 
side Construction Department, at ™ 
Atlanta office. Mr. Sayre replaces 0.3 
Chandler, who died recently after 2 
years of continuous service with t& 
company. 


The Crocker-Wheeler Electric Divisio 
of the Joshua Hendy Iron Works, a 
nounces the appointment of R. D. Ul 
as manager of its new Los Angele 
Calif., office. This new office, located # 
the Pacific Mutual Building, 523 Wes 
Sixth Street, will provide coverage ft 
Southern California, Arizona and Ne 
Mexico. 


Standard Transformer Company, Wat 
ren, Ohio announces the appointment 
J. S. Buchsbaum as sales promot 
manager. He was formerly cones 
with the Ohio Public Service Compal 
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Office 
the Wb-actical 
Manager [FROM PAGE 58] 
BO Bran ethods ; 
the brang 
® cial licking until the postwar period 
hen increasing volume will automatic- 
lly reduce the fixed charges in ratio 
ESIDEN Mo sales. Nevertheless, this ratio should 
: s always kept in sharp eye focus so that 
aie ou never let your fixed expense loom 
op! a Yo high that you can’t effect economies 
ding Ey hen sales tailspin. We. have known 


eases where the fixed-to-variable ratio 
Han 6 to 1 without serious results when 
insmeitimes were prosperous but when sales 
burgh Mitiioped, a wipe-out of the entire variable 
aa apepense, all the reduction possible, would 
". Mot have prevented an operating loss. 
ted teat Although you may be unable to do 
is yagpnything about a high fixed ratio now, 
e lightgthis phase of overhead requires watching 
1 in afin the postwar period so it is important 
ighout temthat you acquire understanding at this 
ime in order to operate profitably after 
he war when contractors will buy new 
quipment, modernize and expand to 
neet the heavy demand for electrical 
goods and service certain tc materialize 
then. This fixed outlay will mean in- 
lopmetif -rease fixed expense that you can’t cut 
in ~ @when the eventual letdown comes, which 
1 Heah it always does after the fat years. In 
oukou—the postwar period of expansion, give 
ay Pagcognizance to the loading of fixed bur- 
Bostomden and not let it get out of ratio to 
g., Biifvariable expense or you will eventually 
2 Sixt pay the Piper, 
gr Contractors, like Jones, with high 
Loni fixed expenses, should try to keep them 
Arca 2 safe ratio to sales. Contractors, like 
Smith, with a low fixed ratio, will have 
an easier time of it for the duration. 
Variable expenses, such as light and 
aa office expense, can be cut directly but 
mr fixed expense must be reduced indirectly 
Ont by increasing volume and, in most cases, 
at te Sufficient volume isn’t obtainable now. 
0, BM Of course, direct cuts can be consum- 
ter {mated by refinancing a mortgage at a 
h ti lower interest rate or sub-letting part 
of a business property but these adjust- 
ments are seldom achievable. If your 
Variable to fixed ratio today is about 
visio 3 to 1, you are in the safety zone, if 
s, av our field studies are any criterion. 
>. Fixed expenses are rent or ownership 
od i Pte taxes, interest on long-term in- 
ebtedness, such as mortgages, depre- 
oie , 
e fa “Atlon and any other item covering an 
Neng “Xtended period. Variable expenses are 
py op can be cut at any time, such 
ight, repairs, salaries, supplies, ad- 
vertising, etc. Insurance may be fixed 
» i variable, depending on the times. 
nt de 2°day, with inventories slimmed, fewer 
tion employees and lower mileage of rolling 
—" eeeranice is variable. It can be 
* 4n more stable times, insurance 


who 
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approximates fixed expense. High taxes 
are another reason why the contractor 
should watch the fixed to variable ratio 
from now on. Tax will “up” the fixed 
ratio, necessitating closer scrutiny of 
this important phase of overhead to keep 
it in the safety zone. 


INFRA-RED SOLVES A 
DRYING PROBLEM 


INDUSTRIAL 





R. E. Powell, chief electrician for 
Philip Morris & Company of Richmond, 
Va. has been experimenting with infra- 
red for the past several years. His tests 
have resulted in some interesting appli- 
cations with more to follow as soon as 
critical materials again become available. 
One installation is striking with respect 
to speed up and cost reduction. 

Tax stamps must be pasted to every 
box of tobacco before shipment and if 
not allowed to dry properly before hand- 
ling in packing, the stamps will slide 





INFRA-RED OVEN temporarily in- 
stalled until production lull permits per- « 
manent installation. Note fan motor on 
old oven in background. It now takes 
only 30 seconds for the familiar Bond 
Street box to pass through an infra-red 
oven which has replaced an air con- 
ditioned drying unit. 


around, come loose and flake off. To 
speed this drying, ovens were designed 
and built some years ago that would dry 
the stamps in 60 seconds. This was 
good. 

The development was not without its 
headaches however. The oven amounted 
to a “volume” heat process. In other 
words, to dry the stamp, so much heat 
was applied that it penetrated the 
tobacco. This was bad. For after 
spending years perfecting a process 
that would produce uniform moisture- 
content tobacco, an oven, used to dry 
the tax stamp, also dried the tobacco, 
ruining it. 


Consequently, a temperature-humidity 
system and control had to be installed 
which would still dry the stamp but 
allow the tobacco to retain the same 
moisture content. This of course was 
not only an expensive proposition from 
an initial installation cost standpoint, 
but also from the standpoint of opera- 
tional cost. The unit entailed the use 
of four motors, a huge box of an oven, 
a refrigeration system, and a steam sys- 
tem. The refrigerating and steam pip- 
ing systems had to be balanced against 
each other to produce an unvarying con- 
dition of temperature and humidity. 
Naturally, each reduced the efficiency of 
the other so that along with the energy 
consumption of the motors, it resulted in 
comparatively expensive operational 
costs. Yet it was economical because of 
the speed-up in drying time. 

Then the results of Mr. Powell’s ex- 
periments hit pay dirt in infra-red appli- 
cation. Here was a drying vehicle 
which could be made to “surface” dry 
only. This was good. For the heat from 
the lamps was of sufficient intensity to 
dry just the surface provided the boxes 
were passed through fast enough. 

However, a series of tests proved that 
an exposure of 30 seconds would dry 
the stamps without penetration of heat 
into the tobacco. Conveyor speed re- 
mained the same as that used with the 
old oven but length of travel has been 
halved, cutting drying time likewise to 
half. 

To give the boxes this 30 second ex- 
posure, the bank of infra-red lamps con- 
sists of 24 in number and are divided 
into three rows of eight lamps each. 
They are mountéd on longitudinal cen- 
ters of six inches and are focused as in 
the accompanying photograph. Lamps 
are silver reflector type rated 250 watts. 

The four-inch boxes which hold the 
porcelain sockets and lamps are mounted 
on lengths of strap steel bent to give 
the desired focus. At present these 
brackets are temporarily supported by 
“two by fours” resting on cardboard 
boxes and “shimmed-up” to the proper 
height by several thicknesses of card- 
board shims. As soon as a production 


- lull permits, changeover to a permanent 


installation will be made. The infra-red 


-oven has been placed just ahead of the 


old oven (now out of service) so that 
by the time the box passes through (one 
minute), the stamp is thoroughly dry 
and the box is cool enough to handle. 

No guess was ventured as to the re- 
duction in energy cost but it is known 
to be considerable. It was estimated 
that the installation cost of the infra-red 
oven was only a few percent of that of 
the original drying unit, which included 
refrigerating unit and coils, steam piping 
and coils, oven, and four motors plus a 
multiplicity of control. 
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i TIME-SAVING FEATURES OF 
“Ws” JM TRANSITE DUCTS--NO.3 


EWER sections, fewer 

joints, fewer spacers are 
required when you use Trans- 
ite Ducts, because they are 
supplied in long lengths. 
These features, combined 
with Transite’s light weight 
and easily-assembled cou- 
plings, make installation 
rapid and economical. 

Transite Ducts are made of 
asbestos and cement, incom- 
bustible, rotproof, highly 
corrosion-resistant. They 
help keep maigtenance costs 
permanently low. 

For details, write for bro- 
chure DS-410. Johns- 
Manville, 22 East 40th Street, 
New York 16, N. Y. 


INSTALLATIONS such as this are quickly 
finished, for Transite Ducts are easily 
handled and assembled. Harrington Cou- 
plings eliminate screwing or threading 
«++ go together quickly . .. drive up tight. 


JM Johns-Manville 


TRANSITE DUCTS 


TRANSITE CONDUIT... for exposed work and for installation under- 
ground without concrete encasement. 


TRANSITE KORDUCT ... for installation in concrete. Thinner-walled, 
lower-priced, otherwise identical with Transite Conduit. 





Control Board Directs 


Maintenance Scheduling 
[FROM PAGE 4 


known to lock rotors on Starting, This 
condition, of course, calls for disas 
sembly and thorough cleaning, Then : 
tan peg is placed in each row under the 
first and third week of each month 
Groups 11 through 25 need blowing oy 
only once every other month, so bl 
pegs are placed in each row (11 to 25 
under the second week of every othe 
month. The same procedure is carrie 
on for all the maintenance responsihjj. 
ties of every piece of electrical equipment 
in the plant for the entire year. They 
responsibilities include everything fron 
cleaning and oiling to contact inspection 
insulation testing, and load checking (by 
clamp-on type meters). 

The cards carry information pertinent 
to the equipment. Every piece of app. 
ratus in the plant has been tagged ani 
the card is identified with a specific m- 
tor by this tag number. Complete name. 
plate data is carried along with date, 
results of tests, replacement parts used, 
etc. 

As explained above, each file grow 
corresponds to two horizontal rows of 
holes, the upper for the colored indicator 
peg and the second for the tape peg. I 
the tape peg is placed alongside a cer- 
tain colored peg, it means that all tasks 
to and including that one have been ca- 
ried out. The daily date-line is movel 
each day to give at a glance the last mir- 
ute report on all maintenance work 
Marshall merely needs to look at the 
date-line and if all tape pegs are up toi, 
then all is well. If not, he wants to 
know why. 

In case one of the electricians comes 
across a bad condition that cannot be te 
paired on the spot, say in one of the cot- 
trols, he notes it on his work order ani 
the office clerk posts a red peg alongside 
the date-line in the proper row. This 
red peg remains there until the condition 
is corrected. If it goes too long an i 
vestigation is made as to why. 


Paper Work 


The paper work is considerable but 
well worth it. The office clerk each da 
issues orders that the boys pick up the 
following morning. As the date-line his 
consecutive rows of pegs, it is the clerks 
responsibility to see that work ordersatt 
issued for every piece of equipment 10t 
ing specifically what is to be done. 
orders come back that afternoon and # 
pertinent data therefrom recorded and 
filed. 
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At the present time only a portion of 
the board is in use. However, by the end 
of the transition period from the old to 
the new system of tabulating and filing, 
all space will be completely utilized. 
Further, this transition has been slowed 
to allow a certain amount of experimen- 
tation, so that when the complete board 
goes into service it will carry all the re- 
quirements for A-1 operation. 







Power Factor Correction 





One interesting development has al- 
ready made its appearance (the board 
has only been in service a few months). 
Load checks are being made on all drives 
to determine their exact loading and 
many have been found, to date, consider- 
ably underloaded. The men carry with 
them at all times clamp-on type meters 
as standard maintenance equipment so 













ertinent # that a load check can be made each time 
of appe- equipment is worked on. In the future 
ged ani as new motors are needed, they will. be 
ific mB ordered for application to loads that are 





€ name: 
h dates, 
ts used, 


overmotored. The motors that have been 
replaced will then be used for the new 
drive. For example, a 10 hp. motor is 
needed for a new machine. Looking 
through the files Marshall finds a 10 hp. 
motor of the right speed which is only 
pulling a little better than 44 hp. He 
therefore orders a 5 hp. motor to replace 







> group 
rows of 
adicator 
peg. Ii 















4 Ce he 10 hp. motor and uses it for his new 
Il tasks Brive. 
en Ca @ , His objective is to raise his plant 
moved ce'Wer factor. During the summer he 
St mil: § .41s a good power factor as a result of a 
work ‘avy synchronous load on refrigeration 
at the fl-mpressors for air conditioning. How- 
ip to ver, during the other eight months of 
ants 0 the year the synchronous motors are not 
used and the power factor drops consid- 
come § erably. With this new program he ex- 
bere B pects to bring about a decided increase 
1€ Col B in his year around power factor. 
ler and 
.~ Protects Production 
dition He is very enthusiastic about this lat- 
an est development in his preventive main- 
tenance program, for he has found from 
years of practising scheduled mainte- 
nance that it is the only way to prevent 
unanticipated outages with their conse- | 
le bet quent disastrous effect on production. 
h dy B With a production rate of thousands and 
ip the thousands of cigarettes per minute it 
1e his doesn’t take much figuring to calculate 
lerks@ the number Jost in an hour’s shutdown. 
rs aft It is easy to see why good maintenance 
t ed '$ so important. And maintenance is 


never good unless it is preventive main- 
tenance carried out on a rigidly sched- 
uled basis. This is definitely one of the 
best examples to be found anywhere. 


nd al 
| and 
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@ This modern line of transformers with 
internal terminal board gives you many 
advantages. The terminal board, with 
large and convenient working area, is 
immediately accessible. Bus Bars are 
provided for easy changing of voltages 
—any voltage combination obtained 
within transformer limitations. No tedi- 
ous, costly solder splices—saves time 





GREGORY 





@ Standard sizes in stock for 
immediate delivery— i to 
100 kva voltage 230/460 to 
115/230, 575 to 115/230, 
2400 to 120/240/480 single 
phase 60 cycle. 10 kva trans- 
former and below have at- 
tached provisions for wall 
mounting. 15 kva and larger 
are designed for floor or 
platform mounting. 
modern dry type transform- 
ers can be installed on 
walls, beams, posts, directly 
at load center, or on the 
floor, offering the utmost in 
flexibility of installation. 


GREGORY transrormers 


Meet the Needs of War Time Economy 


and possibility of error in soldering. No 
junction box needed—holes on side of 
tank accommodate conduit—saves time, 
space, and expense. 


Diagram on inside of transformer cover 
shows all possible connections accord- 
ing to numbers stamped on _ terminal 
board. 


These 





Cover removed showing In- 
ternal Terminal Board. This 


Gregory Type Bl Single IMMEDIATE board is standard on all 
Phase Insulated Indoor DELIVERY . Gregory Air Cooled (Dry 
Transformer, Type) Transformers. 


ELECTRIC COMPANY 


2537 S. STATE STREET, CHICAGO, ILLINOIS 








EFFICIENCY 


ing.. 


5/16" to 234". 


all EFFICIENCY Devices. 








BUSHING SUPPORT 


. .. a convenient independent mount- 
. requires only one bolt to be 
tightened to hold porcelain bushing 
and clamp to base. Bushings.are split- 
design to reduce power leakage and 
are completely surrounded by metal. 
The circular base is adjustable to any 
angle required for the conductors. 
EFFICIENCY Bushing Supports are 
available for Cable diameters from 


Write today for your copy of our 
catalog 38A ... contains complete 
construction and application data on 


























































Here’s a fine 
opportunity for 
someone..... 





This publication needs a 


PROMOTION ond RESEARCH MAN 


We're looking for an electrical man 
with a yen to get into advertising 
and publishing ... or an advertising 
man who knows his way around in the 


electrical business. 


We've heard all about the manpower 
shortage, but somehow we've got a 
feeling that there's a man around 
who would welcome this opportunity 
to get established with one of the 
world's largest publishing houses . . . 
McGraw-Hill. This particular job is 
vacant only because the man who 
held it has been moved up the ladder. 
In other words, it's no war baby. 


Here's the sort of a man we're look- 
ing for. We don't expect to find all 
these qualifications rolled up into one 
individual, but the more you have the 
better. 


He likes to write. It's not painful 
for him to sit at a desk and pour out 
words. He expresses himself clearly 
on paper and enjoys doing it. Maybe 
he has written some advertising, 
edited a house organ, or handled 
publicity for a manufacturer—at least 
enough to get the taste of printer's 


ink and like the flavor. 


He has a liking for research .. . 


if he hasn't done much of it, at least 
he is curious enough to want to in- 
vestigate things, and he has the pa- 
tience and sound grasp of elementary 
mathematics that will enable him to 
supervise tabulations, work out the 


results in chart form, etc. 


He has some technical background. 
If he's a full blown E.E., M.E., or 
something that would be fine . . . but 
all we really insist upon is that he has 
an understanding of things electrical 
. + . can go into a utility or an elec- 
trical contractor's shop and have a 
reasonable grasp of what goes on. 


In replying tell us such facts as your 
age, draft status, salary desired and 
anything else that you think will help 
us fit you into the picture. The job is 
open right now, so the sooner the 
better. 


ELECTRICAL CONTRACTING 


Sales Promotion Dept. 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 W. 42nd Street, 


New York 18, N. Y. 
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Fluorescents Provide 
Localized Lighting 


[FROM PAGE 6) 


jig. The jig is supplied with a toy 
of eight receptacles providing each a. 
sembly, in each jig, and from either side, 
a readily available source of power, 


Fuselage Jigs 


Fuselage jigs, in which the main 
of the plane is fabricated and assem. 
bled, are also portable and can be moved, 
if necessary, to any convenient location 
in the production schedule. Here again 
each jig is provided with its own local. 
ized fluorescent lighting built onto the 
jig as an integral part of it. However 
in this case, the further advantage js 
provided in that the positioning of the 
fixture is adjustable. 

At one corner of the jig, a heavy iron 
pipe riser supports a boom of sufficient 
length to swing the fixture out toa 
point directly over the center of the 
fuselage. To the end of the boom is 
hung a short wooden beam in swivd 
fashion. Then, the fixture which is hung 
directly from the short beam can bh 
turned through an angle of 180 degrees. 
At whatever point a coficentration of 
light is required, the fixture can be ori- 
ented to give the desired results. 

Flexible cord runs from the sna 
switch on the side of the jig, up the 
iron pipe and over the boom to the fix- 
ture. To counteract the weight of the 
fixture on the end of the boom, an ex: 
tension of several feet was added to the 
length of iron pipe. From the end of 
this extension, a wire cable is dropped 
diagonally to the end of the boom t 
support part of the weight. Here agait 
two 100-watt 3500 degree white tubes 
are used in the fixture which is mounted 
about four feet above the average work 
ing level. : 


Portable Fluorescent Units 


At many points in the assembly line 
a portable source of light was needel 
to get sufficient light up under the plane 
belly for critical assembly work. To do 
this job, the plant electrical engineer 
designed a portable stand that woul 
carry a two-lamp unit using 100-walt 
tubes. % 

To protect the tubes against bean 
a wire screen, of width and length ® 
cover the entire face of the refl 
was nailed to two long strips of wou 
The wood strips were thea rolled 
over the edges of the reflector and held 
in place by metal straps. The metal 
strap was nailed to one wooden strip 
pulled tightly across the ballast atop the 
reflector, and nailed to the wood strip # 
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the other side. Strapping was done on 
each end, 

A short piece of angle iron was then 
polted to each end of the metal channel 
enclosing the ballast case, and these in 
turn were bolted to a slotted cross-beam. 
One bolt and wingnut then held the 
cross-beam to the stationary upright so 
that the fixture could be raised or low-- 
ered and could also be set at any desired 
angle,' ° ' 

In addition to these portable stands 
developed and built at Eastern Aircraft, 
a great number of small portable fluores- 
cent reflectors using 20 watt tubes have 
been provided to furnish up-under light 
onthe assembly line. Specially designed 
hooks have been attached to these units 
so that a total of six (three on each 
side) could be hung in the bomb-bay 
during assembly operations in that area. 


Summary 


Fluorescent has the advantage over 
the incandescent in instances of local 
lighting where the worker is close to 
the source and where the source wattage 
is comparatively high in order to reach 
desired illumination levels. Employee 
comfort is increased by using a notably 
cool source such as the fluorescent tube. 
Further, since it is not a brilliant source, 
no brilliant reflections or shiny surfaces 
are present to cause eye fatigue. And due 
to even light distribution, shadows are 
reduced to a minimum, 

This installation is outstanding not 
only in view of its application of fluores- 
cent to localized lighting but also be- 
cause of the portability aspect of the 
complete design increasing production 
flexibility to a maximum. 


In the 


OAMCO 
COMMERCIAL LINE 


' Designed for high efficiency lighting in offices, drafting rooms 
and other essential locations, this new OAMCO Commercial 
Line offers you a choice of fixtures that will fill most every 


need. 


x IGHT L. IN 
OVERBAGH & AYRES MFG. CO. 


NEWCO : tase tee rT 
BREE pte ache any ea MEMBER OF THE RLM STANDARDS INSTITUTE 


Franzen of the newly organized 
ganized Wm. 
See and Sons Motor Service Shop in 411 SOUTH CLINTON STREET © CHICAGO 
oliet, Ill. 
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Fundamentals of 


Electronic Tubes [FROM PAGE 47] 


high (high operating temperature), the 
inverse voltage at which flash-back oc- 
curs is reduced considerably. The fila- 
ment of a gaseous tube should be allowed 
to reach full operating temperature be- 
fore the anode voltage is applied or the 
tube drop will exceed the cathode disin- 
tegration voltage and permanently dam- 
age the filament or cathode. 


B. Three-element Gaseous Tube— 


Thyratron 


The addition of a control grid to the 
previously described two element tube 
increases the versatility and application 
of the gaseous tube. The grid control in 
a gaseous tube is different from that of a 
triode vacuum tube in which the grid 
has complete control over the magnitude 
of the anode current at all times, while 
the grid in a gaseous tube performs only 
a trigger function. For a thyratron with 
positive anode, the grid is able to initiate 
or start the current flow, but it cannot 
control the magnitude of the current or 
Stop the current flow once that it has 
started. The only way that the anode 
current can be interrupted is to reduce 
the anode voltage to a value below the 
gas ionization potential. 

Fig. 22 shows the three element gase- 
ous tube conducting electrons when the 
anode and grid are at the proper positive 
potentials. As shown by Fig. 23, to pre- 
vent this tube from passing anode cur- 
rent or firing, on an alternating anode 
voltage E,, the negative value of grid 
voltage must exceed E,, the grid bias 
characteristic. Fig. 24 shows a set of 


\ 


curves for the peak anode vs. grid volts 
of a typical tube. From Fig. 24 it may 
be observed that the tube will not fire or 
conduct anode current with 300 volts on 
the anode and the condensed mercury at 
a temperature of 45°C if the negative 
grid potential is at least 5 volts. 

This tube is widely used as a trigger 


device and in many industrial control - 


applications it functions as a contactor 
or relay. With practically no energy in 
the grid control circuit, this tube can 
control enormous values of energy. 
Tubes of this type are commercially 
known as thyratrons. With d.c. on the 
anode, the thyratron functions as a 
lock-in relay and with a.c. on the anode 
it functions as a contactor or relay. 


C. Fluorescent Lamp 


Mercury vapor is formed in the tube 
shown by Fig. 25 when the filaments in 
each end of the tube are heated. After a 
suitable heating period, a high voltage is 
impressed momentarily between the fila- 
ments. This voltage will cause the mer- 
cury vapor in the tube to ionize and 
glow. After the voltage discharge has 
once started the glow, the glow may be 
sustained on normal line voltages. The 
inside of the tube is coated with a fluo- 
rescent material which will give forth an 
extremely brilliant and efficient light 
when subjected to the ultra-violet rays 
of the mercury vapor glow discharge. 


4. GASEOUS TUBES—COLD CATHODE 
A. Voltage Stabilizer Glow-tube 


All the tubes previously described have 
had hot cathodes or filaments for elec- 
tron emission. However, if an inert gas 
such as argon, neon, or helium is sealed 
in a two element tube, it is possible to 





initiate an ionization current of a jim; 
value through the gaseous medium wy 
out the necessity of a hot cathode, 

tron emitter. Up to a critical yaly 

voltage across the tube elements 4 
will not be any current flow in the gy 
However, when the striking of fp 
voltage at which the gas becomes joni 
is attained, a discharge current paw 
through the tube and the voltage dy 
across the tube decreases. For a cor; 
current range the voltage drop aen 
the tube is almost constant regardless, 
the current flowing through it. Fig) 
shows the characteristic curve of a wi 
age stabilizer (or voltage regulaty; 
tube. The input voltage must always} 
such that the tube fires and a series 

sistor must be used so that the tube cy 
rent does not exceed the rating for whid 
the tube was designed. From this cy 

it can be seen that the voltage dro; 
almost constant for a wide range of ow 
rent. At the gas ionization potential, t 
gas ionization time is in the order, 
100 microseconds. An increase in stat 
ing voltage may reduce the time to 5q 
10 microseconds. A _ typical volta 
stabilizer tube may operate at 105 vol 
and be suitable for a current range fro 
5 to 30 milliamperes. A tube of this ni 
ing requires a starting voltage of 
least 137 volts. 


B. Fluorescent Lamp Glow-tub 
Starter Switch 


When a critical value of voltage! 
impressed across the electrodes of ti 
tube shown by Fig. 27, the gas inf 
tube will be ionized and a current Wi 
be conducted through the tube. A typ 
cal glow switch may employ a ttt 
argon gaseous medium which requit 
approximately 80 volts to initiate t 

[Continued on page 146] 
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Marine Electrical 
Specialties 


ll types of electrical 
specialties, boxes, cabinets, control panels, 
duct-work, etc., manufactured by an 
organization accustomed to meeting 
exacting Army and Navy specifications. 
Full engineering personnel and equip- 
ment for manufacture of special electrical 
items in addition to all standard articles. 


Write for information. 


Jacksonville Metal 
Manufacturing 
Company 


JACKSONVILLE, FLORIDA 
POLLS EE AE LE IE 


HOW TO handle every 
type of electrical job 


—quickly 
—accurately 




















Thousands have used 
this famous handbook 
as a working guide of 
everyday usefulness. 
NOW it is ready to heip 
you too, in a big 5th edi- 
tion — 600 pages larger — 
Up-to-date — more than 
ever the one great pocket- 

kk of practical electri- 


1600 pages, 1177 
city for you. illustrations, $5. 


Croft's AMERICAN 
ELECTRICIANS’ HANDBOOK 


Revised by C. C. Carr, Pratt Institute 


This book is packed from cove 
r to cover with 
a inate every man doing electrical work needs 
o) constantly at hand—from fundamen- 
om of electricity to remedies for electrical 
tial pesant troubles, Helps you install commer- 
poo ectrical apparatus and materials intelli- 
ane ¥, operate electrical equipment efficiently, 
maintain it at high operating efficiency. 


10 DAYS' FREE EXAMINATION 


Weer ene can. 





McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 


bh Croft’s American Electricians’ Handbook for 18 
$5.00 plus few cents pn a In 10 days I will send 
(Postage paid on cash orders) book postpaid. 


Corer eereesees 
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ILLINOIS 
Completely Insulated 


ALL PORCELAIN 


WIRING SYSTEMS 


OUTLET BOXES 


Glazed and unglazed styles 
conforming to all existing 
standards of dimensions, 
spacing, position of knock- 
out holes and mounting 
screws. High mechanical 
and electrical efficiency. 


SWITCH BOXES 


Insure greater safety in 
wiring and the elimina- 
tion of all grounding haz- 
ards. Made of best qual- 
ity white porcelain. Metal 
inserts are placed in two 
holes of the switch boxes 
for receiving screws of 
standard switches, plugs, 
outlets, etc. Knockouts 
for single wires, also for 
cables. Specify and use 
them. 


@ Not only because porcelain saves 
vital materials is it valuable today but 
because these systems give you high- 
est standards in results and offer your 
customers permanent wiring. Porcelain 
systems are safe, easy to install, and 
adaptable to practically all wiring plans 
and layouts. Grounding is unnecessary. 


No 


rusting ofr 


corrosion. _ Install 


ILLINOIS All Porcelain Wiring Systems 


the next time you have a wiring job. 







STANDARD TUBES 


In sizes |/, to 48 inches, 
5/\16- to 3-inch diame- 
ter in following types: 
unglazed, glazed, split, 
floor, split floor, head- 
less, curved end, cross- 
over. split, and cross- 
over. Diameters all 
uniform both _ inside 
and outside. 


KNOBS 


Cement coated — nail 
— genuine leather- 
washer — code stand- 
ard. They don't chip 
when driven in and 
they stay in place. 


TOGGLE 
SWITCH 
PLATE 


All porcelain 
with beveled 
edge and 
decorative 
pattern on 
face, 





CLEATS 


Standard one, 
types. 


two, 





Bull Dog 
Look for this 
Trade Mark 


ILLINOIS ELEcTRIC PORCELAIN Co. 


MACOMB, ILLINOIS 














and three-wire 





QUALITY . . 
SERVICE ..... 


PERFORMANCE ... 


Conservation restrictions controlling the use of 
copper, rubber and other scarce materials affect 
production of all Simplex wires and cables. Today 
we cannot put some of the desirable ingredients 
into our insulation as freely as we could only a 


Simple 


WIRES AND CABLES 


ANHYDREX Submarine cables 
insulated with deproteinized non- 
water absorptive rubber. 

ANHYDREX* Underground ca- 
ble that needs no steel tapes, lead 
sheaths or other protection. 

CAOUTCHOUC?® (B. C.)—a rub- 
ber covered braided building wire 
with 30% rubber insulation. 

CONDEX cable protected with 
overlapping, interlocking flexible 
steel conduit. _ 

FIBREX* Tree Wire for power 
line installation among trees or 
where chafing of the line may 


short time ago but our study of their use in cable occur. 


insulation and our records of their effect on cable 
performance enable us to get the best possible 
results with the limited quantities that we are 


now permitted to have. 


The serviceability of Simplex wires and cables has 
been maintained at a high level but priority regula- 
tions restrict their manufacture to orders for essen- 
tial war work. Production of wires and cables for 
commercial use has been almost entirely eliminated. 
Cables can be bought only for service having high 
priority rating. 


If you must have new cables for such work it will 
be well worth-while to bear in mind that Simplex 
trade names have stood for quality, service and per- 
formance for over half a century. They still repre- 
sent a product based on years of experience and. 
although modified in some respects to meet war con- 
ditions, they still assure satisfactory performance. 


LATOX* cables insulated with 
the new rubber insulation made 
directly from prevulcanized latex. 

LATOX* cords with rubber in- 
sulation on the conductors and 
with a sheath made from prevul- 
canized latex. 

PLASTEX wires and cables 
with flameproof, ozoneproof, acid, 
oil and alkali-proof, low voltage 
insulation. 

SIMCORE—a_ building wire 
that meets the Underwriters’ Lab- 
oratories requirements. 

SIMPLEX Power cables with 
varnished cambric or impregnated 
paper insulation. 

TELEX Underground Telephone 
Wire that is laid without conduit. 


TIREX Rubber jacketed cables 
for portable machines where rough 
service is imposed on the cables. 

TIREX rubber jacketed cords 
for portable electrical tools and 
appliances. 


*Discontinued for the duration of the war. 
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Please send details and 
32-page illustrated catalog. 


se eee ewww ereeeeeeeeeee 


COPPER TUBE 
& PRODUCTS, Inc. 


CINCINNATI, OHIO 

















lay the closing or open- 
ing of an electrical cir- 
cuit following a power 
failure or disconnect of 
the A. C. operating po- 
tential. Or to provide an 
adjustable time delay 
between the closing of a 
Time Delay _ Pilot circuit and the sub- 

Relay sequent closing or open- 
47%/"x3-1/16"x2” ing of the Timer load 
circuit. Powered by self-starting indus- 
trial type synchronous motors. 

Hundreds of applications. Each unit 
precision built—rugged and depend- 
able. Write for complete catalog of 
time control instruments today. 


PARAGON ELECTRIC COMPANY 
401 So. Dearborn St., Chicago, Ill. 


Paragon (j....,, 


SINCE 1905 
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Fundamentals of 
Electronic Tubes 


Tips 


[FROM PaGEight Prood 





enclo: 

is lik 
discharge. One of the electrodes in thi nals, 
tube is made of bimetal and is arr . 
so that when it is heated, it wil] defer _ 
toward a stationary electrode. The Sheamt 
discharge current will heat the Dimetalli oe 
electrode and it will contact the ott, 
when it is sufficiently heated. The tin oe 
delay period or time for the electrojs pe 
to make contact is proportional to th ‘ 
discharge current and voltage impresy , an 


upon the tube. This device is used as thick. 1 
electronic switch or relay and is wit) his 
used as a starting switch for fluorescey = 

lamps. It provides the necessary tin ow 
delay for the heating of the lamp fh gui sys 
ments and also provides a switching x quently 
tion for a reactor unit that will provid so locat 
a voltage surge of sufficient value ni i, the c 
ionize the gas in the lamps. This tue tility, t 
may also be used as a timing element in that the 


a motor starter or controller. plosion- 
C. Grid-glow Tube periodic 
Anott 


The addition of a grid to a. two eel splices : 
ment cold cathode gaseous tube provides & intendec 
an extremely sensitive control device. should 
At a critical value of grid voltage a compou 
shown by Fig. 28, a discharge will oom is a fa 
between the grid and the cathode. Ifthe flexible 
anode voltage is high enough, the ds 4. Ca 
charge will immediately transfer fron proof w 
the grid to the anode. The grid aij work. 
anode voltages may be adjusted so tha since al 
the application of an extremely smi must hz 
and positive voltage applied to the griij saged. 
will initiate the discharge. From ti{§ mountin 
curves it can be seen that a charge it which n 
the external resistance of the circuit will ‘0 the b 
initiate a discharge in the tube if they ™pme 
anode and grid voltages are held cong Mes ¢ 
stant. This characteristic makes it po takes m 
sible to detect insulation deteriorating is eq 
which may be caused by water, dirt, 0 steel ™ 
fire. It may also be used as a switching MNS ¢ 
device for a photo-electric tube circuit The | 
This tube has often been used in demory 7™ © 
stration and protection equipment ast psig 
is so sensitive that it can be dis oak 
by the capacity of a person’s hand installa 
body when brought into the immedialt attentio 
vicinity of the outer surface of the teB s 

The next article in this series wi firmly ‘ 
take up the mercury pool tubes, inclu Usualt 
ing the ignitron. These heavy curt sien 
tubes are the major circuit controls# ground 
such equipment as electronic welders atl 







ri driv, 

motor controls. They rectify lat ey \ 

quantities of power for the manufactit vid ed ; 

of aluminum and magnesium. They must be 
one of the most widely used ind ie 

. ed 

electronic tubes. 
Electri 
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Tips on Explosion- 


Proof Wiring 


[FROM PAGE 41] 


PAGE r") 


enclosure in which arcing or sparking 
is likely to occur—as at motor termi- 
nals, switch boxes, etc. 


in ths =) Wherever a conduit leads from a 
Trang 1,,zardous to a non-hazardous location. 
| def c. Within two feet of terminal and 
he ln junction boxes to which conduit runs 
metalic of 4-inch size or larger are connected. 
¢ othe The sealing compound must be of an 
‘he time 


approved type that is not affected by 
surrounding atmosphere and has a melt- 
ing point not less than 90 degrees C. The 
compound seal must be at least §-inch 
thick. Most manufacturers of hazardous 
equipment supply an approved com- 
pound. 

Condensation in explosion-proof con- 
duit systems is something that may fre- 
quently be overlooked. Seals should be 
90 located that water will not be trapped 
inthe conduit. If there is such a possi- 
bility, the conduits should be so arranged 
that the water will collect in an ex- 
plosion-proof sump which can be drained 
periodically. 

Another point to remember is that 
splices should never be made in fittings 
intended only for sealing purposes nor 
should splicing fittings be filled with 
tage um compound. Where equipment vibration 
ll cw is a factor, approved explosion-proof 
. If tee flexible tubing should be used. 
the dis 4. Careful Installation — Explosion- 
r frome proof wiring is in reality custom built 
rid aw work. Measurements must be accurate, 
since all threaded joints and couplings 
must have at least five full threads en- 
gaged. Special care must be taken in 
mounting to prevent sagging conduits 
which might strain threaded connections 
to the breaking point. Explosion-proof 
equipment being bulky and heavy re- 
quires adequate mounting supports. It 
takes more maripower per unit to handle 
this equipment than the conventional 
steel encased type, hence the need for in- 
suring an adequate crew on the job. 

The weight of such equipment runs 
from two to three times that of con- 
ventional units. This is an important 
factor in estimating. 

Grounding is another phase of the 
installation that must receive careful 
attention. It is important that all motor 
frames, equipment enclosures, etc., be 

firmly bonded to a grounding system. 
Usually the conduit system is considered 
sufficient but many engineers design a 
gound network terminating in several 
driven grounds for such bonding pur- 
poses. Where threaded hubs are not pro- 
Vided and double locknut and bushings 
must be used, bonding jumpers with ap- 
Proved fittings should be installed. 


wo ele 


device 


y smal 
he grid 
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WHERE To Buy 


Equipment, Materials and Supplies for 
Electrical Construction—Maintenance—Repairs 














DRILLS CONCRETE—METAL— 
woop 


Misi “DO-ALL” \ 


ELECTRIC HAMMER AND DRILL 


Saves time and money ee expansion 
anchors. Drills concrete to 134” dia.; metal 
to %"'. Two tools in one. Easy to maintain. 
Universal motor. Star drills in 17 diameters. 
oe Oe chisels, bull points, etc. Write for 
ulletin. 


Wodack Electric Tool Corporation 


4628 W. Huron St. Chicago 44, Ill. 
Telephone AUstin 9866 














TORK ANYTHING 
arrae | HECTRICAL 
REGULARLY 
The TORK CLOCK CO.., Inc. 
MOUNT VERNON, NEW YORK 








MEANS FUSING WITH 


LITTELFUSES 


3 A. G. Underwriters ag 16 Fae 
1/100 to 8 amps., 250 volts. Wide indus- 
trial application. Data available. 


LITTELFUSE INC., <7 ,avnewed 








ELECTRICAL Sen ee La i fa 
A" A| 





RATING 
410 3 AMP 








°” SAFETY'S SAKE 
SODER-FLUX 


Underwriters’ Approved 


L. B. ALLEN CO., INC. 
6715 Bryn Mawr Ave. Chicago 31, Wl. 








this or other advertising does 

I; not supply the information con- 

cerning products or services 
wanted, please write: 

ELECTRICAL CONTRACTING 

330 W. 42nd St. 


New York 18, N. Y. 








_ SWITCHPLATE LAMP 


An Ideal Over Door 
SIQNGL. .25 cee oh 0 


Areal lamp in a switchplate. 
Mounts on a single-gang box. 
ideal for scores of applica- 
tions where a modest light is 
adequate. Low current con- 
sumption. Perfect for ‘‘over 
door’ signal; to mark equip- 
ment: for elevator up-down 
poy - Uses either 3 or 
6 watt S6—120 volt tungsten 
lamp. 2” lens diameter. Col- 

ors, red-green-white. 





Secure catalogue 
on other types 


Sold Nationally by 


THE GRAYBAR ELECTRIC COMPANY 
Mfg’d by the H. R. Kirkland Company, Morristown, N. J. 











UNDISPLAYED 





15 CENTS A 


ployment only), % 
advance. 
cago or San ncisco offices as 


advance for 4 consecutive insertions. 





Worp. MINIMUM CHARGE $3.00 

Positions Wanted (full or part time salaried em- 

the above rates payable in 

Bow Numbers—Care of publication New York, Chi- 
10 words. 


0 
Discount of 10% if full Dayment is made in 


SEARCHLIGHT SECTION 


(Classified Advertising) 
WV wv. 
euncorueet : “OPPORTUNITIES” | S22 
" Indiwidual Spaces with Sentee rules for prominent 


New advertisements received by Jan. 20th appear in Feb. issue, subject to space limitations. 


The advertising rate is $8. 00 per inch for all 
advertising appearing on other 


An adver 


DISPLAYED 


display of advertisements. 


than a contract 

basis. Contract rates Sateen on request. 

easured a2 vertically on 
incheé—to 


tising inch is 
one column, 3 Shae ae & page. 

















EXPLOSION PROOF 
MOTOR STARTERS 


Cutler-Hammer #9586H 
8—5 H.P., 220-3-60, $53.00 list 
1—15 H.P., 220-3-60, $95.00 list 


Complete with HEATERS, N.E.M.A. #7 
ENCLOSURES, BRAND NEW, in original 
boxes, AA-3 Rating Required. 
List, LESS 15% F.O.B. 
Manchester, New Hampshire 


JOHN H. STEVENS CO. 








Manchester, N. H. 













































































HULLHORST 
UNDERCUTTER 





PORTABLE NO. 62 


@ Here is a light weight—com- 
pact—handy—portable mica un- 
dercutter ideally suited for indus- 
trial maintenance men and motor 
repair shop crews. 


ottgead WEIGHT —weighs only 4 


COMPACT — Gets into 


spaces. 


CAPACITY — undercuts horizontal 
commutators up to 30” dia. 


MOTOR -tight, powerful, ball bear- 
ing equipped. 

SMALL CUTTER—Aliows smooth 
operation, gets closer to riser—lower 
cutter cost. 


BLOWER—aAmple for blowing mica 
dust away for best visibility. 


SIMPLICITY—rewer parts than 
most undercutters—no flexible shafts 
to give trouble. 


The price of the No. 62 Undercutter 
with 110 Volt Universal DC motor or 
25 to 75°cycle AC includes carrying 
case, bar, screw driver and 20 Hull- 
horst High Speed Steel (1/4"’) Cutters 
—4 each of .015’", .025’", .030’, .035” 
thickness or assorted as you want 
them. Also furnished with 220 Volt 
Universal motor at slight increase in 


pee: HULLHORST 
Mica Undercutter No. 10 


A compact, high production, under- 
cutting machine, handling armatures 
up to 612” in dia. and shafts up to 
173%," long. Built specifically for 
manufacturers and large electrical 
service shops. 


smaller 





HULLHORST 
High Speed Steel 
Commutator Saws 


An adequate supply of all important 
standard sizes in carried in stock. 
Specify Hullhorst for—faster cutting 
— longer life — adaptability to all 
types of Mica Undercutters. In order- 
ing give diameter, hole, thickness 
and purpose for which intended. 


HULLHORST 


MICRO TOOL CO. 
Division of 
TOLEDO STANDARD COMMUTATOR CO. 
2242 SMEAD AVE. 
TOLEDO 6, OHIO 
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Cover #3200 Industrial Multi-breakers. 15 to 100 wa “1,95 SOM 
i volts A.C., 2 and 3 Poles. ee 
x #3500 Industrial and General Purpose Circuit Breakers. bn 
“g 10 to 600 amperes, 115 to 600 volts A.C., 125 to 
1» 250 volts D.C., 1, 2 and 3 Poles. 

‘ #4000 Multi-breaker Load Centers. 1 to 16 circuits, 15 to 
‘ie 50 amperes, 115-230 volts A.C., 1 and 2 Poles. MAIL COUPON NOW 
i 74000 Multi-breaker Lighting Panelboards. 15 to 50 kor YOUR FREE COPIES 
| — Branches, 115-230 volts A.C. Mains, 1 and 

oles 

Jl “Sug 

1% #9000 Circuit Breaker Lighting Panelboards. 10 to 50 
“3 amperes Branches, 125-250 volts A.C. or D.C. Mains, SQUARE D COMPANY 
a) l and 2 Poles. 6060 Rivard Street, Detroit 11, Michigan EC-1 
tO #9200 Multi-breaker Type MH Distribution Panelboards. 
aid Wes ee nga Branches, 230 volts A.C. Mains, Please send me Bulletins # 
06. ’ es. 
4 76,11 #9300 Square D Type ABH Circuit Breaker Distribution NAME 
"a Panelboards. 10 to 50 amperes Branches, 230 
* 4560 volts A.C., 125 D.C. Mains, 2 or 3 Poles. COMPANY TITLE 
BS : 0 Square D FormW—Circuit Breaker Convertible Dis- 
a . tribution Panelboards. 15 to 600 amperes Branches, ADDRESS 
aM £300 600 volts A.C., 250 volts D.C. Mains, 1, 2 or 3 Poles. 

2 0 Square D Switchboards. 575 volts A.C. or D.C. city ZONE STATE 


“i 








ELECTRICAL EQUIPMENT . KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE J) me 


MILWAUKEE LOS ANGELES 


























DETROIT 


Se 





‘\ 
wty 


a\\ 


ANY AY 
IN 
WW 


Lt RY A \ <“ \\\ RAS AK 
MAW Wii w Ss ANN \ 


\S 
\ \ 
A 


Ny 
AY ay ' 8 \ 


we eS wee \ 
\\ _ 
le 


pevre 
Lo 
\\ \\ \ ' 


<— \ 

ce WA 
ZS 

”_ “ \ 


\ 
ay 
: <i cor \ \\\N | 


RA gee 
“a 


and can be depended upon to give long, satisfactory 
service. Flamenol small diameter building wire is a time- 
t was developed before the war and has 


H ERE’S a wire you'll like to use. It’s easy to install 


tried product. 
proved its worth in installations in all sorts of buildings. 
Its thermo-plastic insulation is superaging, high in dielec- 
tric and mechanical strength, flame retarding and resistant 


to oils, moisture, acids, etc. 


Flamenol building wire is ideal for maintenance wiring, 
re-wiring or new wiring. It can be used for branch circuits, 
feeders or special wiring. It is available in sizes 14 to 
1,000,000 CM. (Resins are permitted for electrical con- 
ductor insulation where copper is allocated.) 


G-E CONDUITS AND WIRING DEVICES 
General Electric also offers five conduits and a full line of 
wiring devices including: White and Black rigid conduits, 
EMT, flexible metal conduit, Fiberduct; and switches, lamp- 
holders, outlets, fuses, etc. 
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G-E single- and multi-conductor lead-shé 
wires and cables are available in sizes | 
2,000,000 CM. These sturdy wires and | 
are insulated in accordance with WPBE 
tions and are sheathed with commercially] 
lead formed tightly around the core. SP 
precautions are taken to control the thi 
of the lead and to center the cable in the 7 


FOR FURTHER INFORMATION onF 
Building Wire, G-E lead-sheathed witt 
cables, conduits or wiring devices see ye r 
Merchandise Distributor or write to Se 
CDW141-8, Appliance and Merchandise ¥ 


General Electric Co., Bridgeport 2, Conn. — 
*Reg. U.S. Pat. Off. “ 


GENERAL  ELECTI 





